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They 





Are Good Buyers 


Hence the phenomenal growth and success 
of the Automotive Industry ....There is 
an old saying *“‘Well bought, half sold”’. 


«2 tan abe in the Automotive Industry do not 
employ cheap men. Instead, they employ results. 
Without results, any price is too costly to be put up 
with. And this applies not alone to men, but also to 
materials, methods and devices—only results count — 
cheap salaries, cheap wages, cheap prices fail to lure. 
The successful Automotive Manufacturer, Distributor 
and Dealer wants nothing but results — for without 
results from his men, materials and devices, he knows 


he must fail. 


And that is why Watson Stabilators are gaining and so 
rapidly gaining in the Automotive Industry — they 

roduce results—they work. The reason 
pee Stabilators produce results is 
because they attack their job with a 
knowledge of what the job is—they hold 
spring recoil in proportion to each 
variation of need — they hold gently 
when the force is light, and heavier and 
heavier as the force may be heavier. In 
this one vital essential, Stabilators differ 

om all other devices. The cheap de- 
vices as well as those merely high in price 
are fast giving way to Watson—for results 
only can now survive in our Industry. 


John Warren Watson Company 
Original and Sole Manufacturers of Stabilation 
Twenty-fourth and Locust Streets 

Philadelphia 
(Detroit Branch : 3061-3083 Grand Boulevard, Zact) 
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Chronicle and Comment 





Carnival Plans Mature 


T least 1000 members and guests of the Society will 
find enjoyment on the evening of Jan. 27, during 
Annual Meeting week, in the Carnival that is being ar- 
ranged under the guidance of Walter R. Flannery and 
his committee of experts in staging events of this char- 
acter. Following the practice of former years this color- 
ful and entertaining event will take place at Oriole 
Terrace, and it is anticipated that the attractiveness of 


its many features will make a strong appeal to our mem- 
bership. 


Annual Dinner, Jan. 14 


HAIRMAN W. L. BATT of the Annual Dinner Com- 
mittee expects soon to have a very interesting an- 
nouncement to make regarding the features of the 
Annual Dinner, a classic among Society events, that will 
be held this year on Jan. 14 during Show Week at the 
Hotel Astor, New York City. It behooves all Society 
members to watch for developments in this connection 
and to make a definite reservation of Jan. 14 for the en- 
joyment of an affair that will arouse an appeal to the 
many senses. 


An Interesting Section Plan 


VERY Tuesday noon the Northern California Sec- 
tion holds an informal luncheon at the Engineers 
Club in San Francisco, at which definitely announced 
engineering topics are discussed. This is in addition to 
the regular monthly technical meetings. On Nov. 17, 
for example, the topic of chassis lubrication was treated 
in an informal way, whereas cylinder refinishing was the 
topic of greatest interest at the Nov. 24 luncheon. 
Many points can be urged in favor of this plan, and it 
should be interesting for other Sections to watch the 
success of the Pacific Coast members in carrying it out. 


The Service Engineering Meeting 


REVENTIVE maintenance methods were the sub- 

ject of extensive consideration at the Service Engi- 
neering Meeting held by the Society in cooperation with 
the National Automobile Chamber of Commerce at Hotel 
LaSalle, Chicago, on Nov. 9 and 10. Active participa- 
tion of many of those present in the discussion of the 
papers indicated that the meeting was worthwhile and 


that it provided a desirable opportunity for the inter- 
change of ideas on maintenance topics. Several of the 
papers and a news account of the Service Engineering 
Meeting are presented elsewhere in this issue of THE 
JOURNAL, 


Publicity with a Punch 


UDGING from the attractiveness of the advance no- 

tices of meetings that are prepared by various Sec- 
tions, those responsible for the success of Section meet- 
ings are fully aware of the effectiveness of attractive and 
lively publicity. Whether the Section adopts the Junior 
Journal booklet idea that is utilized by the Detroit and 
the Cleveland Sections is beside the point. The objective 
should be to tell the story of the features of the coming 
meeting in an accurate but palatable manner. The 
officers of all Sections will find it worthwhile to study the 


methods that have proved to be most helpful in other 
Sections. 


Annual Meeting, Jan. 26 to 29 


BIGGER and better Annual Meeting is promised for 
Jan. 26 to 29 inclusive at the General Motors Build- 
ing, Detroit. The Meetings Committee has been suc- 
cessful this year in arranging an extremely attractive 
program that will fully occupy a larger number of Ses- 
sions than have ordinarily been held at an Annual Meet- 
ing. Over a dozen different major topics will be thor- 
oughly discussed and much new thought along various 
lines will be developed. 
Further announcements regarding the Annual Meet- 
ing will appear in the pages of THE JOURNAL and in the 
Meetings Bulletins. 


The Motor Vehicle and the Railroad 


T the Transportation Meeting last month, President 
Vauclain, of the Baldwin Locomotive Works, said 

that no industry in the United States can survive if it 
ignores the youthful endeavor of the rising generation. 
As a man closely identified with the railroad business 
and a leader for many years in the development of 
rolling-stock for rails, he recorded his conviction of the 
complementary nature of the railroad and the motor 
vehicle, as opposed to the competition between them. 
A. F. Masury, toastmaster for the diners whom Mr. 
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Vauclain addressed, related the support and very helpful 
assistance that Mr. Vauclain had rendered the motor- 
truck industry in its early days. In his address Mr. 
Vauclain advocated that the surface of streets in gen- 
eral be used exclusively for motor-vehicle traffic. 


What Did Pennsylvania Do? 


MONG the most pleasing features of the Automotive 

Transportation Meeting was the active cooperation 

of the Pennsylvania Section, the members of which as- 

sisted materially in making arrangements for the Meet- 

ing and in conducting it. Ofttimes committees have been 

known to exist in name only but this was decidedly not 
the case in Philadelphia. 

A courteous gesture on the part of the Pennsylvania 
Section was the presentation to each of those who at- 
tended the meeting of a leather bound notebook. 

Among those whose assistance materially lightened 
the burdens of the main committee were F. L. Berger, 
R. W. A. Brewer, A. K. Brumbaugh, E. L. Clark, E. A. 
Corbin, A. Gelpke, G. Walker Gilmer, R. H. Horton, 
H. S. Meese, A. G. Metz and R. R. Whittingham. 


Motorcoach Battery Standards 


HE action of the Storage-Battery Division at Phila- 

delphia during the Transportation Session in propos- 
ing for adoption as S.A.E. Standard seven sizes of 
storage-batteries for motorcoach service should be wel- 
comed by the motorcoach industry. 

The survey of present practice upon which the Divi- 
sion recommendation is based indicates that more than 
75 sizes of battery are being made for motorcoach ser- 
vice. When it is appreciated that only seven sizes of 
storage-battery are required by the passenger-car indus- 
try, there seems to be no reason why the motorcoach 
industry, practically a new industry, should not profit by 
the experiences of passenger-car builders. 

The requirements of motorcoach service being de- 
cidedly different from passenger-car or motor-truck ser- 
vice, special battery sizes are recommended by the 
Storage-Battery Division. A special rating, based on 
an 8-hr. discharge period, was adopted also in recognition 
of the special requirements of motorcoach service. Com- 
plete information in connection with the Storage-Battery 
Division action is given in detail on p. 541 of this issue. 


Transportation Meeting Breaks Record 


OV. 13 and 14 were days crowded with interest for 
x those engineers who were able to attend the So- 
ciety’s Automotive Transportation Meeting in Philadel- 
phia. The program comprised three technical sessions 
devoted respectively to standardization, freight handling 
and motorcoach operation, a banquet at the Benjamin 
Franklin Hotel and an inspection visit to the mainte- 
nance plant of the Philadelphia Rural Transit Co. Each 
of these features attracted a large attendance of those 
who represent the many branches of the automotive 
transportation field. 

The attendance this year of 325 exceeded that at last 
year’s Automotive Transportation Meeting by approxi- 
mately 125. The attendance at the banquet equaled the 
total registration for the entire meeting. 

Judging from many comments that were made by 
members and guests, Chairman A. W. S. Herrington and 
his committee that included C. O. Guernsey, F. C. Horner, 
A. E. Hutt, A. F. Masury, R. E. Plimpton and E. W. 
Templin, should feel well satisfied with the success of 
their undertaking. The Society’s membership owes this 
committee a debt of gratitude for its excellent work. 
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S.A.E. Handbook To Be Issued as Bound Volume 


COMPLETE volume of the S.A.E. Standards and 
Recommended Practices, bound in limp imitation- 
leather, will be sent to the members in March, 1926, in 
place of the usual issue of new and superseding data 
sheets. Subsequent volumes will appear semi-annually. 

The number of loose-leaf sheets in the S.A.E. HANp- 
BOOK has increased to such an extent that it would be 
necessary soon for the members to split the volume into 
two parts and purchase an additional binder if the other 
form of binding were not adopted. Another good feature 
of the bound volume is that it will eliminate the neces- 
sity for inserting new sheets as they are issued. This 
has been a source of bother to a great many of the mem- 
bers. With the issues of the complete volume in bound 
form the members will have uptodate Handbooks in their 
hands at all times. 

The new form of volume will be sewn so that the book 
will lie flat when open. Thinner paper will be used for 
the text pages and the new volume will be considerably 
less bulky than the present loose-leaf volume. The page 
size will be the same, but the over-all dimensions of the 
book will be 44% x 7% in., a convenient size for the 
pocket. 

The increased cost of the bound volume will be met by 
the inclusion therein of advertising of a nature that will 
assist the users of the S.A.E. HANDBOOK in locating 
sources of supply for parts, accessories and materials 
conforming to or incorporating S.A.E. Standards and 
Recommended Practices. 


The National Automobile Shows 


FFICIAL figures show that models of 50 makes of 

passenger car will be on display in Grand Central 
Palace, New York City, during the week of Jan. 9 to 16, 
and 1 less make at the Coliseum in Chicago, Jan. 30 to 
Feb. 6. In addition, eight makes of taxicab will be on 
exhibition at each Show. According to present reports, 
the accessory division of the New York Show will have 
exhibits of the products of 156 accessory and parts man- 
ufacturers. The Chicago Show will have a total of 117 
such exhibits. 

The National Automobile Chamber of Commerce, as 
sponsor for both the New York and the Chicago Shows, 
is giving particular attention to the trade periods of the 
Shows. The phase of trade activity at the Shows is be- 
coming more and more important. Much of the buying 
for next year’s production will be negotiated for at the 
Shows. 

This year the trade periods will be from 10 a. m. to 
1 p. m. on each Monday and Tuesday and during the 
periods the factory representatives and dealers will be at 
liberty to inspect everything and discuss business 
matters without interruption. 

The Shows provide excellent opportunity for the engi- 
neer to furnish and receive information. Comparisons 
with the product of others create a healthy discontent 
and the desire for improvement of one’s own product. 
The material man, parts maker, manufacturer, dealer, 
salesman, engineer and retail customer meet at the 
Shows to exchange ideas for mutual benefit. The latest 
developments in accessories are available for inspection. 
The engineers give of their knowledge to the public, 
greatly to the advantage of the latter, and in turn neces- 
sarily to the advantage of the industry. The members 
are urged to increase the engineering interest at the 
Shows. This can be done best by increased attendance 
at the exhibit booths of men qualified to discuss technic- 
ally the points involved in vehicles, parts and accessories. 
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INSPECTION VISIT AT AUTOMOT 
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PREVENTIVE METHODS PRESCRIBED 





Service Engineers Advocate Wider Adoption of Chinese 
Doctoring in Motordom 


“An ounce of prevention is worth a pound of cure” in the 
automotive industry as well as in medical fields, if one can 
judge by the remarks of the speakers at the Service En- 
gineering Meeting, sponsored jointly by the Society and the 
National Automobile Chamber of Commerce, and held Nov. 9 
and 10 at the Hotel LaSalle, Chicago. This time-worn adage 
and other parallels were often referred to as the needs and 
methods for improved automobile maintenance were stressed; 
in fact the application of preventive measures might well 
have been considered as the text of the four sessions of the 
Service Engineering Meeting. 

Among the topics discussed by men prominent in the field 
of automobile maintenance were Corrosion, Diagnosis of 
Troubles and Their Cure, Automotive Fuels, Tool Equipment, 
and Devices for Improving Car Operation. The discussion 
of these topics was extensive and to the point, and it is felt 
that those who attended the meeting, approximately 200 in 
number, derived from it benefits that fully repaid them. 

The opening and closing sessions, respectively under the 
chairmanship of A. B. Cumner, of the Autocar Co., and 
F. J. Wells, of the Pierce-Arrow Motor Car Co., were spon- 
sored by the National Automobile Chamber of Commerce; 
whereas the intervening sessions, under the chairmanship 
respectively of H. L. Horning, of the Waukesha Motor Co., 
and L. H. Pomeroy, of the Aluminum Co. of America, were 
under the auspices of the Society. 


ZIMMERMAN WELCOMES MEMBERS 


In the words of O. B. Zimmerman, of the International Har- 
vester Co., and second vice-president of the Society repre- 
senting tractor engineering, who made the address of welcome 
at the opening session of the Service Engineering Meeting 

Service may be defined as those activities of the 
manufacturer which tend to lessen the buyers’ diffi- 
culties in the operation of his product, in maintaining 
that operation and in extending the satisfactory use 
of the purchase. 


The speaker stated that any marketed product reaches a 
standard economic basis only when its entry into our national 
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hoto by N. Lazarnick, Official Automotive Transportation Meeting Photographer 


life results in benefits that are secured at a warranted and 
reasonable cost. Mr. Zimmerman, representing the farm 
implement industry, dwelt briefly upon the influences that 
have extended from this industry to activities in the auto- 
mobile field. He stated that the “let the buyer beware” 
attitude has been, and always will be, a sure indication of 
the failure of those who apply it. 

In concluding his remarks, Mr. Zimmerman commended 
the spirit of mutual helpfulness of man to man that exists 
in this country as nowhere else, and that is responsible, in 
a large measure, for the phenomenal success of American 
industrial enterprises. 


SELLING TRANSPORTATION, NOT CARS 


G. F. Lord, of the Durant Motors, Inc., in his address 
at the opening session entitled Automotive Transportation 
Preventive Service, said 

We are not merely in the business of manufacturing 
and selling a set of wheels moved by a gasoline motor— 
we are in the transportation business. 

Continuing he said 


One of the most extravagant habits of the American 
people today is the carelessness with which they treat 
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this finely built piece of machinery, with resultant 
rapid deterioration both in utility ana value. 


Calling attention to the fact that well-built automobiles 
of today should be serviceable for at least 6 years, the 
speaker decried the practices, economically unsound, that 
result in economic losses and that consequently should not 
be endured. It was believed that the useful life of cars 
should be extended by both the builder and the user and in 
this connection a comparison was drawn between automotive 
practices and those of other pursuits. The life insurance 
companies, for example, find it profitable to expend large 
sums in advertising and education, with a view to prolonging 
the life of policy-holders, thus extending the period during 
which premiums may be paid. In the dental profession, the 
newer practices call for the treatment and maintenance of 
teeth rather than their summary extraction. 

In this connection Mr. Lord said 


All possible steps should be taken to encourage auto- 
mobile owners to treat their transportation equipment 





G. F.. Lorp J. W. Lorp 


as they treat their teeth, thus assuring uninterrupted 
operation and greater utility of the product. 
Advertising and salesmanship can put a man into a 
car, but cannot keep him there. Thus the automobile 
manufacturer and dealer organizations must in the 
future depend more upon their ability to maintain their 
transportation medium in efficient, economical opera- 
tion, than on any other one factor. This involves, 
among other items, the establishment of proper mainte- 
nance facilities and the successful selling of the idea 
to the dealer element. Satisfactory maintenance opens 
the best source of new customers that can be obtained. 


PERIODICAL INSPECTION SOLD WITH CAR 


In concluding his remarks, Mr. Lord mentioned the so- 
called maintenance plan under which the dealer, when selling 
a new car, also arranges with his customer for periodical 
and systematic preventive service to keep down the repair 
costs, and to increase the efficiency and length of life of the 
vehicle. He advocated the wider adoption of this system 


and spoke favorably of the adoption of flat rates in service- 
stations. 


REPAIR MEN’s TOOL EQUIPMENT DISCUSSED 


In recent years automotive engineers have devoted more 
attention than in the early days to factors such as accessi- 
bility and serviceability that are so important in the mainte- 
nance of ‘a vehicle. 

At the opening session, D. C. Hinckley, Hinckley-Myers 
Co., in his paper Designing with Consideration for Re- 
pair Men’s Tool Equipment, contrasted vividly present- 
day conditions with those that prevailed in the “get-out 
and get-under” days. He believed, hewever, that much 
still remains to be accomplished in the way of design for 
accessibility and interchangeability and that greater con- 





sideration should be given to the matter of tool requirements 
for maintenance. 


He said 


It would seem that gears could be made with tight- 
ening holes in a standard size and position so that a 
single tool could remove a crankshaft gear from any 
car so equipped. Again, on a great many cars still 
on the market, it is necessary, in order to remove the 
transmission, to drag the rear axle from under the car, 
or to remove the radiator, loosen the engine and move 
it forward, and perhaps loosen the steering column to 
allow room for the engine to slide ahead. 


Opportunities for improvement in these and in other re- 
spects were cited, and it was stated by way of contrast 
that the service department of one make of car is able to 
state that every nut and bolt on that car may be serviced 
with a wrench set consisting of but four sockets. 

Further standardization in the adoption of parts such as 
bushings and roller bearings was advocated, and it was stated 
that the standardization of bolts, nuts and many other parts, 
accomplished by the Society, has greatly simplified the tool 
requirements of the maintenance shops. 


SERVICE AND SALES 


An intelligent buyer of a car first asks himself “Can I 
obtain satisfactory service when required?” The service 
factor, in other words, predominates in the sales considera- 
tion. The answer to this question regarding adequate service 
involves many items of peculiar interest to the maintenance 
man, including training of mechanics in the protection of the 
car-owner’s property and in the efficient application of ap- 
proved methods. The handling of a great number of cars 
in the shop was said to bring about the attitude that the 
work is merely perfunctory, resulting in slipshod methods. 
The importance of small details in this connection was 
emphasized and examples of uptodate methods were cited. 

Dealers who claim to be unable to make their service 
department profitable should take a lesson from the many 
independent repair shops that are thriving without the 
prestige of a car agency. 

Shops should be run to make a profit and should so operate 


on the flat-rate system as to remove the mystery from the 
car-owner’s mind. 


THE DISCUSSION 


F. A. Bonham, of Durant Motors, Inc., in discussing Mr. 
Lord’s paper, stated that an examination of the returned 
parts room will show that fully 40 per cent of the returned 
material has been damaged through neglect. A saving to 
the American public of approximately $400,000,000.00 a year 
could be effected by the adoption of some simple plan to 
eliminate this unnecessary loss. Mr. Bonham stated that his 
company has established a maintenance plan, based upon 
service units of 500 miles each, a nominal charge being made 
for each unit. Certain operations are performed each 500 
miles, whereas others are required only at 1000 or 1500-mile 
intervals. 

Lester A. Garrard, of the Standard Oil Co. of New York, 
reported that his company had increased sales and good 
will in the Orient by offering service that resulted in im- 
proved operation and better fuel-utilization. The adoption 
of this system necessitated the making of a careful study 
of service problems peculiar to the field. 

In reply to a question from A. W. Einstein, of the Retail 
Delivery Association, examples were given where the dealer, 
for a definite consideration, assumes the responsibility for 
repairs, other than those caused by accident, that may be 
required during a given period. 

A. Benhoff, of the Willys-Overland Co.; J. Willard Lord, 
of the Harrolds Motor Car Co.; Nicholas Dreystadt, of the 
Cadillac Motor Car Co.; and R. A. Armstrong, of the Oak- 
land Motor Car Co., also discussed this point. 

A. C. Nafe, of Dodge Bros., Inc., explained the Dodge na- 
tional fleet inspection service, in which the fleet owner is sup- 
plied with blanks that he presents to the dealer, and that 
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entitle him to inspection of a particular vehicle as it travels 
extensively through various states. A charge of $1.50 is made 
for this service of inspection, and the dealer informs the 
headquarters organization of the results of the inspection, 
by returning to the factory a copy of the triplicate form. 

Chairman Cumner reported an instance where, for a 
charge of $2.50, cars are completely greased. 

In commenting on Mr. Hinckley’s paper, W. R. Griswold, 
of the Packard Motor Car Co., intimated that it is difficult 
to reconcile the question of designing with consideration for 
repair men’s tool equipment with designing for production. 

Mr. Hinckley considered that a compromise must naturally 
be effected which will include due consideration of the various 
factors involved. 

Otto M. Burkhardt, research manager of the Society, ex- 
pressed the satisfaction with which the Society has cooperated 
with the National Automobile Chamber of Commerce and 
other organizations in promoting the acquisition of funda- 
mental knowledge applying to engineering problems. 

B. B. Bachman, of the Autocar Co., outlined the processes 
through which the engineering, production and sales depart- 
ments have become articulate in accordance with the public 
demands. He felt that, in view of the close contact that is 
maintained between the public and the service department, 
this department should also become articulate and would 
thus be able to transmit more effectively to the engineering 
department the demands of automobile users. 

Others who participated in the discussion were S. R. 
Castor, of the H. H. Franklin Mfg. Co., and F. C. Smith, of 
the Young Men’s Christian Association. 


WATER CAUSES CORROSION 


Mentioning the commonly accepted theory that corrosion 
in internal-combustion engines is caused by the action of 
sulphuric acid that is formed by the combination of sulphur 
with water that enters or is generated in the engine, Frank 
Jardine, of the Aluminum Co. of America, in his paper 
entitled Corrosion in Gasoline Engines Due to Water, spoke 
at the first session under the auspices of the Society of 
the sources of this water, the effects of its presence and the 
means for eliminating or neutralizing these sources and 
effects. 

Blow-by and condensation of water on the crankcase walls 
were mentioned as two sources of water that would be diffi- 
cult to eliminate entirely in the present design of engines. 
During cold starting the water was said to enter the crank- 
ease in large quantities, approximately 80 cc. per hr. at 
0 deg. fahr. collecting from various sources. The presence 
of this water and excessive quantities of raw gasoline ac- 
counts for the destruction of the oil-film that remained on the 
cylinder-walls when the engine last stopped. Thus the water 
comes in contact with bare walls and, unless the lubricating 
system delivers fresh oil to these parts immediately, severe 
wear, or scored pistons and cylinders, will result. 

Instances were cited in which cylinder-walls were com- 
pletely covered with rust in a period of less than % hr., 
and in one case, where water instead of oil was used in 
the crankcase, the pistons were rusted in the cylinders, 
within 10 min. after stopping the engine, so tightly that 
they had to be driven out. 


POSITIVE OIL SUPPLY NECESSARY 


Quick and positive supply of fresh oil to the bearing sur- 
faces was said to be a uniformly successful method of com- 
bating the above difficulties. Great improvement was said 
to result, however, from the use of short water-jackets, 
steam-cooling and thermostatic control. The old-fashioned 
splash system of lubrication to pistons and cylinders was 
mentioned as the simplest, surest and cheapest method of 
quick and positive oil supply that has been developed today. 

Mr. Jardine discussed in some detail various types of lubri- 
cation systems and reported the results of experiments with 
various oils operating under different bearing clearances. 
He made recommendations applying to the design of pres- 
sure lubrication-systems for successful operation at low 
temperature. In concluding his remarks, Mr. Jardine dis- 
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cussed favorably the value of castor oil for use in engines 
in storage. 


THORNE ON CORROSION 


According to M. A. Thorne, of the Tidewater Oil Co., 
who presented a paper at the Corrosion Session entitled 
Notes on Crankcase Corrosion, agreement is nearly unani- 
mous that water in the crankcase is responsible for engine 
corrosion. Continuing, he stated that water in the products 
of combustion is dependent upon the hydrogen content of 
the fuel, the mixture-ratio and the humidity of entering air. 

The quantity of water that may be condensed on the 
cylinder-walls or in the crankcase depends upon the effective- 
ness of the pistons and the piston-rings in preventing leak- 
age, the temperature of the cylinder-walls and crankcase 
and the extent of breather action. Condensation of water 
in the products of combustion will start at approximately 
130 deg. fahr. when gasoline is the fuel, and at 123 deg. 
fahr. when a 50-per cent mixture of gasoline and benzo] is 
used. The relative freedom of some engines from water 
accumulation is due to higher operating temperatures or 
better interchange of air through breather action with dilu- 
tion and consequent reduction in the saturation temperature 
of the gases that are in the crankcase. 


SULPHUR AND. WATER FOUND 


While water alone will cause corrosion, the action may 
be accelerated by the formation of weak sulphurous or sul- 
phurie acid. A reduction of the sulphur-content of fuels is 
desirable, but, even with more insistent demand, it would 
require some time to bring this about. The chemical activity 
from this and other contaminants would be negligible with 
effective control of water. Other troubles for which water is 
responsible would also be eliminated. 
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) POSSIBLE CORROSION REMEDIES 
| Much can be eget by developing pistons that will 


duce “blow-by” aridefetain their effectiveness in use. In 
‘addition, means must,b¢ sprovided to (@) reduce the warming- 
up. period and main the crankcase temperature sufficiently 
high to eliminate water from the oil and prevent condensa- 
ion, and (6) ventilat® the crankcase. The water formed 
during starting will thus be minimized and rejected, and 
only a small volunie of vapor will be present in the engine 
when it is stopped. 
' The adoption of either steam or air cooling, with provision 
for controlled heating of the crankcase, offers favorable 
features in the solution of this problem. Passing preheated 
dir through the crankcase has marked advantages. In 
existing equipment, radiator shutters and thermostatic con- 
trol of jacket-water temperature, continuous oil-heating de- 
vices, oil filters and venting will all contribute in averting 
trouble. Methods that can be used in preventing condensa- 
tion of water in engines will also reduce dilution and effect 
a more efficient utilization of fuel and oil. 


DISCUSSION AT CORROSION SESSION 


Many interesting side lights were thrown upon the topic 
of corrosion by a score or more of service engineers who 
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commented upon the papers by Messrs. Jardine and Thorne 
and added notes from personal experience. 

J. B. Fisher, of the Waukesha Motor Co., cited an example 
of corrosion in the ball joints used in the connection between 
the governor and the butterfly valve and stated that it had 
been necessary to nickel-plate these parts. 

A number of members discussed in detail the corrosion 
difficulties that prevail in the vicinity of Birmingham, Ala., 
these difficulties being attributed to the high sulphur-content 
of the benzol blends that contain benzol originating at the 
local steel plants. 

President Horning and Otto M. Burkhardt, research man- 
ager of the Society, briefly reported in this connection that 
the Society’s research on crankcase-oil contamination has 
clearly shown that the engines in this vicinity show the effect 
of the sulphur present in the blended fuels. 

L. H. Pomeroy, of the Aluminum Co. of America, reported 
that experiments have shown that the amount of condensa- 
tion is practically constant per revolution. In discussing 
aluminum cylinder construction he stated that owing to the 
ability of aluminum to become warmed quickly the troubles 
from condensation are markedly reduced. 

R. E. Cole, of Dodge Bros., thought that the zinc coating 
on oil pans might be an important factor in minimizing the 
effect of acid in the engine. 

G. A. Round, of the Vacuum Oil Co., in a written discus- 
sion that was read in his absence, reported that his research 
work had confirmed Mr. Jardine’s findings and stated that 
oil flow through screens of varying mesh varies directly 
with the fourth power of their unit clear opening areas. 


A. Ludlow Clayden, of the Sun Oil Co., in a short discus- 
sion that was read in his absence, differed with Mr. Jardine 
in his statements regarding the use of castor oil as a pro- 
tective film. He remarked that although castor oil is un- 
doubtedly a better rust deterrent than most mineral oils, 
this is due to characteristics of castor oil that also encourage 
it to produce gum. Castor oil was said also to augment 
the deposition of carbon, especially the kind that produces 
sticking valves. Mr. Clayden indicated on the other hand 
that the use of castor oil for slushing is entirely desirable. 

Paul Brehm, of the Fageol Motors Co., described an oil- 
filter used on motorcoach engines that renders possible the 
continuous use of oil for runs aggregating 2000 or 3000 
miles. The device utilizes felt as the filtering medium. 

L. A. Garrard, of the Standard Oil Co. of New York, 
stated that in the Philippine Islands, where the average 
yearly temperature is about 80 deg. fahr., the scuffing of 
pistons and the corrosion of other parts is practically un- 
known. 

Among those who contributed additional discussion of 
interest were S. R. Castor, of the H. H. Franklin Mfg. Co.; 
W. E. Williams; William Doyle, of the Fageol Motors Co.; 
R. A. St. Laurent, of the Standard Oil Co.; W. W. Sanford, 
of the Skinner Automotive Device Co.; Nicholas Dreystadt, 
of the Cadillac Motor Car Co.; John A. Schell, of the Morse 
Chain Co.; and Robert S. White, of the Valvoline Oil Co. 


TROUBLE DIAGNOSIS SESSION 


Prefacing his address, Diagnosis of Engine Troubles and 
Chassis Noises, with a few general remarks relative to 
requirements in the service shop, John C. Talcott, of the 
Pierce-Arrow Motor Car Co., who spoke at the second 
session sponsored by the Society, stated that one of the most 
important requirements is the employment of men who can 
think. In studying car troubles the service man should first 
put the car through its paces to determine in what particulars 
its operation is unsatisfactory. He should make certain 
that there is a good spark and that all spark-plugs and the 
breaker points of the distributor or magneto are in satis- 
factory condition. He should also assure himself that gaso- 
line can flow freely to the carbureter. Gaskets and intake- 
manifolds should also be inspected for leaks. Upon the 
completion of this preliminary examination the carbureter 
should be readjusted and an additional run made. 

In case the trouble continues, the vacuum tank and con- 
nections should be carefully inspected, and the timing of 
the camshaft should be checked, especially if a chain is used; 
distributor or magneto timing should be checked; compression 
of cylinders should be found uniform and other obvious 
possibilities for trouble should be looked into. 


INDICATIONS OF TROUBLE 


Improper seating of the valves becomes most noticeable 
at low speeds and often accounts for very uneven operation 
of the engine. Compression blow-by caused by rings that 
do not seat properly can usually be detected by a hissing 
sound that can always be heard more distinctly if the valve 
covers are removed or if the observations are made through 
the oil filler. Other causes of trouble include weak valve- 
springs that will not allow the valves to seat properly at 
high engine-speeds. Car speed is ofttimes reduced by drag- 
ging brakes or by tight wheel bearings. 


LOCATING ENGINE NOISES 


A tight engine chain will usually manifest itself in the 
loud, even hum that increases in intensity with the speed 
of the engine. Tight gears are also revealed in this way. 

A dull, heavy thump indicates excessive play in the main 
bearings and becomes more intense under heavy loads. Loose 
big-end connecting-rod bearings produce noises similar to 
those that result from too much play in the main bearings. 

Looseness between the small-end connecting-rod bearing 
and the piston-pin produces a noise under steady running- 
conditions at about 25 or 30 m.p.h. Sometimes the same 
noise is produced in the small-end bearing when the pressure 
oil pipe leading to the bearing has become clogged. 
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Piston slap increases in volume as the load is increased 
and is more noticeable at low engine speeds than at high 
It is also more noticeable when the engine is cold, aluminum 
pistons being very susceptible to this trouble when cold. A 
loud, snapping noise, usually loudest at a car speed of ap- 
proximately 30 m.p.h., often results from a tight piston-ring. 

Certain valves run well with a clearance of 0.002 or 0.003 
in., whereas in other engines the clearance may be as great 
as 0.020 and 0.025 in. This adjustment is a function of the 
cam design. 

A clicking noise may often be traced to the oil-pump drive. 

Worn bearings, or too much end play, often cause fan 
noises. 

Generator noises usually originate either in the brushes 
or in the bearings. A brush that does not seat properly 
has a tendency to lower the battery-charging rate. 

Clutch noises come from the driving teeth on the multiple- 
disk clutch or the driving pins on the single-plate clutch. 
The clutch throw-out bearing may produce a grating noise 
caused by lack of lubrication. 

Location of transmission noises is often difficult because 
of the fact that these noises may be confounded with those 
originating in the universal-joints and rear axle. Loose 
high-speed gears in the transmission produce “hill rattle.” 
Tight constant-mesh gears produce a hum that increases in 
intensity with the speed of the car. A bad burr or out-of- 
round constant-mesh gears may be responsible for disagree- 
able roughness in the transmission operation. Loose or worn 
bearings also produce roughness, and excessive end-play 
causes a pound during acceleration or deceleration. 

Looseness in universal-joints can be detected by a marked 
take-up on acceleration or deceleration, or may cause a loud 
rattle under the car when travelling on rough roads with 
the clutch disengaged. 

The most common of rear-axle noises is the gear whining. 
This can often be remedied by adjusting the backlash between 
the bevel-gear and its pinion. Tires may be responsible for 
serious axle noises that may be remedied by the adoption of 
properly designed treads. 

Loose flanges on the pinion shaft will produce a single 
loud metallic snap when starting from rest or in reversing. 

Other sources of rattles and other noises are the springs, 
bolts, clevises and brake rods and loose bands or shoes in 
brakes. 

Mr. Talcott concluded his paper with the statement that 
the successful service shop must be able to investigate trou- 
bles expeditiously and to apply effective remedies with the 
least possible delay. 


TALCOTT’S PAPER DISCUSSED 


Otto M. Burkhardt, manager of the Society’s Research 
Department, emphasized a point brought out in Mr. Talcott’s 
paper that service men should be capable of clear thinking 
and logical reasoning. He cited an instance to show that 
snap judgment may often predominate with sad results 
ensuing. He stated that troubles from vibration are often 
eliminated by the use of flexible members between the engine 
and the transmission. Mr. Burkhardt concluded his com- 
prehensive discussion with well-chosen remarks concerning 
brakes. 

F. J. Wells, of the Pierce-Arrow Motor Car Co., said that 
thoroughly trained men are an important requirement for 
service-stations. He believed that the diagnosing of troubles, 
whether they had to do with brakes or other parts of the car, 
was a task worthy of men of the highest type. An experi- 
mental engineer, he said, can do considerable to assist the 
service department and most useful results can only be ob- 
tained through the harmonious cooperation of all depart- 
ments and a similar attitude of the car-owner. 

J. Willard Lord, of the Harrolds Motor Car Co., stated 
that axle noises are often caused by very small amounts of 
dirt in ball or roller bearings. 

_ B. B. Bachman, of the Autocar Co., stated that experience 
In service work, as in other pursuits, is the best teacher. He 
felt that much time and money are wasted because service 
men often undertake a task with a preconceived notion as to 
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the trouble; this leads them astray and they fail to remedy 
expeditiously the difficulty in which they are interested. 

Chairman Pomeroy illustrated this point by the remark 
of a college professor who stated: that in experimental work 
one must be careful lest he find that which he is seeking. 
He made several. observations regarding aluminum pistons 
and stated his belief that 90 per cent of the wear occurs be- 
cause of poor lubrication in the first 2 or 3 min. of running. 
Aluminum pistons, he stated, can be increased in size by 
applying heat and then pouring hot water on the inside of 
the piston, an increase in diameter of from 0.0001 to 0.0010 
in. being obtainable in this manner. This treatment may 
extend the useful life of the pistons from 10,000 to 15,000 
miles. 

Among others who discussed Mr. Talcott’s paper was W. E. 
Williams, consulting engineer. 


SQUIRES REFLECTS MANUFACTURER’S ATTITUDE 


At the Trouble Diagnosis Session, John Squires, of the 
Maxwell-Chrysler Motor Corporation, presented a most in- 
teresting paper entitled The Manufacturer’s Reflection of the 
Service Field that was prepared by him in collaboration with 
Carl Breer, of the same company. This paper, which is 
printed in full elsewhere in this issue, merits very careful 
reading; it treats the service problem from a broad stand- 
point and includes a discussion of service opportunities, 
psychology in service, better cars and poorer service, needs 
for instruction, needs for service salesmen, reasons for loss 
in power, no cure-all for piston-ring troubles, taking the 
owner’s statement, brake readjustment not needed, location 
and causes of trouble, causes and cure for noise, bothersome 
engine noises, pirate parts, where detonation occurs, clutch 
troubles, and benefits from special accessories. 

Among those who contributed interesting discussion to the 
paper presented by Mr. Squires were Car! Breer, of the Max- 
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well-Chrysler Motor Corporation; J. Willard Lord, of the 
Harrolds Motor Car Co.; and R. A. Armstrong, of the Oak- 
land Motor Car Co. 


ALBERTY ON ENGINE TROUBLES 


Frederick Alberty, of the Gresham Automobile Co., pre- 
sented a short paper at the Tuesday morning session entitled 
Automobile Engine Troubles—Their Causes and Remedy. 
His paper dealt chiefiy with the premise that the mixture 
is not exploded in the cylinders in the form in which it 
leaves the carbureter and that none of the cars of today 
provide against this contingency. Mr. Alberty said in part: 


In the intake chamber, the valve-stem works up and 
down in a guide and to permit these metal parts to 
work, one within the other rapidly and freely without 
sticking as necessity demands, clearance must be pro- 
vided around the valve-stems. Where clearance is pro- 
vided leakage occurs as space enough is left for air to 
find its way into the intake chamber . . . then when the 
charge of gas is introduced it is mingled with this air 
and a new mixture is formed. ... All the intake 
chambers do not take in the same amount of air due to 
location and the wear of parts so a number of differ- 
ently proportioned mixtures are formed in the different 
cylinders. . . . The result is that the engine cannot use 
all its cylinders to produce the power intended and 
what power is produced is uneven with all the attend- 
ant evils. ... Valve packing installed inside the in- 
take chamber will effectively seal the clearance against 
leakage. 


Mr. Alberty described a simple means for packing to bring 
about the results above indicated and reported several tests 
in which improved operation was shown to result from apply- 
ing this expedient. 


AUTOMOBILE TESTING FOR THE PUBLIC 


F. E. Edwards, of the Automobile Testing Laboratory, 
Ine., described a laboratory that is available to the public 
where experts test a vehicle to enable the owner to advise 
the repair man what he desires done to his car. Another 
phase of the work is for the benefit of the buyer of a used 
car, who desires to know either what he has bought or what 
he will buy. This necessitates a systematic and progressive 
method of diagnosing car troubles. Each unit is tested and 
by a process of elimination the difficulties are located. The 
equipment included in the testing laboratory is similar to 
that employed by automobile builders and was said to have 
been used most effectively in the interests of the motoring 
public. 


AUTOMOTIVE FUELS AND SERVICE 


“The automobile is a chemical factory on wheels,” said 
T. A. Boyd, of the General Motors Corporation, in a paper 
entitled Fuel from the Service Standpoint, that was pre- 
sented at the final session of the Service Engineering Meet- 
ing. Mr. Boyd elaborated this remark by tracing the utili- 
zation of fuel through various stages as its energy is con- 
verted into useful work by the internal-combustion engine. 
The speaker included in his paper an extremely interesting 
discussion of several topics including the nature of gasoline, 
sources of motor fuel, service problems arising from the fuel, 
gum in gasoline, putting blended fuels into old cars, the re- 
lation of fuel to engine corrosion, improper fuel characteris- 
tics, the service man and fuel economy, and fuel hazards in 
service-stations. 

It is strongly recommended that the persons interested in 
this topic take the time to study Mr. Boyd’s valuable con- 
tribution when it is published in an early issue of THE 
JOURNAL. 

The discussion of Mr. Boyd’s paper dealt chiefly with the 
characteristics of benzol fuels. H. R. Cobleigh, of the Na- 
tional Automobile Chamber of Commerce, and J. Willard 
Lord, of the Harrolds Motor Car Co., were among those who 
were especially interested in this phase of the fuel subject. 
Mr. Boyd stated that, when properly refined, benzol makes a 


fine motor fuel provided it is blended with a suitable distil- 
late. Benzol was said to have a very high percentage of 
carbon as compared with gasoline and often an excessive 
amount of sulphur. In reply to a question from Mr, Cob- 
leigh, Mr. Boyd stated that the average service-station or 
operator could not easily test his fuel to determine whether 
or not the sulphur-content might be excessive. Mr. Boyd 
further stated, in reply to a question from Mr. Lord, that it 
is possible to cut down the mixture while using benzol since 
the latter is much heavier than gasoline. 

With reference to the recently marketed fuels with anti- 
knock characteristics, Mr. Boyd stated that two general 
types exist, one of these being produced by vapor phase 
eracking and the second being a fuel refined from California 
crude and possessing anti-knock characteristics. 


BLANCHARD DISCUSSES NEW DEVICES 


New Devices for Improving Car Operation was the subject 
of a very interesting paper presented at the final session of 
the Service Engineering Meeting by Donald Blanchard, of 
Motor World Wholesale. Mr. Blanchard stated in part: 


Current progress in automotive design is not the re- 
sult of radical changes but is due rather to detail im- 
provement. It has been evident for some years to all 
who have followed the trend of design that develop- 
ment at the present time is by evolution as contrasted 
with revolution. Apparently the engineers of the in- 
dustry consider that, on the whole, existing designs are 
fundamentally correct and consequently their attention 
has been directed chiefly toward the refinement of the 
product. 

In this process of refinement, the developments of 
the last year show that more attention is being paid to 
lubrication than to any other phase of design. The 
need for improvement along this line has been generally 
recognized for, as one prominent engineer said earlier 
in the year: “The lubrication conditions existing in the 
average automobile would not be tolerated in any other 
machine.” 

To some extent the motorist has been at fault as he 
is prone to neglect his car. But it is likely to prove a 
difficult job to change his habits, so the engineer must 
take them into consideration and design his car so that 
such neglect will do the minimum of damage. It would 
be a fine thing, for example, if the motorist could be 
induced to idle his engine for 10 or 15 min. before start- 
ing out on a cold morning, but he won’t. 

However, the motorist is not entirely to blame for 
the troubles that have been caused by faulty lubrica- 
tion. In some cases, he has had little control over the 
matter, as the cause has been inherent in the design. 
The elimination of such inherent faults has provided, 
and is providing, some of the most knotty problems 
that the automotive engineering fraternity has been 
called upon to solve. 

Progress in lubrication during the last year has been 
toward the following objectives: (a) improving the 
quality of the lubricant delivered to the bearing sur- 
faces; (b) provision of an adequate supply of lubricant 
under all conditions; (c) reduction of the frequency 
with which the bearings must be lubricated, and (d) 
elimination of the need for periodic lubrication. 

Failure to provide the engine bearing-surfaces with 
oil of proper quality has been a prolific cause of 
trouble. Dilution of the lubricant with unburned fuel 
has caused wear at an accelerated rate and the pres- 
ence of water and solid foreign matter also has had 
serious effects. 


Mr. Blanchard continued his treatment of fuel and oil 
utilization by explaining the construction and operation of 
oil rectifiers, aerators, oil filters, and crankcase ventilating 
systems. He touched briefly upon the use of air-cleaners and 
described the more common types of central chassis-lubricat- 
ing systems. 

Devices for damping torsional vibrations in the crankshaft 
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were said to have attracted considerable interest recently and 
the subject of road illumination was mentioned as being of 
primary importance. 

In the discussion of Mr. Blancherd’s paper, the considera- 
tion of steam cooling occupied a position of prominence. 
Among those who contributed to the discussion were W. W. 
Sanford, of the Skinner Automotive Device Co.; J. Willard 
Lord, of the Harrolds Motor Car Co.; Walter S.. Nathan, of 
the Ajax Motor Co.; A. W. Pope, Jr., of the Waukesha Motor 
Co.; L. W. Oldfield, of the Northern Motors Co.; H. R. Cob- 
leigh, of the National Automobile Chamber of Commerce; 
John Squires, of the Maxwell-Chrysler Motor Corporation; 
Arthur E. Nafe, of Dodge Bros., Inc.; F. A. Bonham, of 
Durant Motors, Inc.; W. E. Williams, consulting engineer; 
F, C. Smith, of the Young Men’s Christian Association; R. H. 
Craig, of the E. V. Stratton Motor Co., and C. L. Knopf, of 
the Sinclair Refining Co. 


MEMBERS VISIT EXPOSITION 


At the invitation of Commissioner W. M. Webster and the 
directors of the Automotive Equipment Association, many 
of those who attended the Service Engineering Meeting took 
occasion to visit the annual convention and exposition of the 
Association. Nov. 11 had been set aside by the Association 
as the Society of Automotive Engineers and Servicemen’s 
Day, and considerable benefit was derived by those fortunate 
enough to take advantage of the opportunity to participate 
in the activities of the Association. 
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arranged under the able guidance of Otto M. Burkhardt, 





manager of the Society’s Research Department, for the So- 
ciety, and under the capable direction of the Service Com- 
mittee, of which Alvan Macauley is chairman, for the Na- 
tional Automobile Chamber of Commerce. 

The Chicago Section of the Society was active in promot- 
ing the meeting and several of its members, including W. L. 
Kaiser, chairman, H. F. Bryan, G. W. Gaidzik, L. W. Oldfield, 
H. L. Sharlock and P. S. Tice, functioned as a local commit- 
tee whose efforts were directed toward the success of this 
event. Walton Schmidt, of the National Automobile Cham- 
ber of Commerce, also assisted with the arrangements. 


TRANSPORTATION TOPICS HOLD INTEREST 





Record-Breaking Philadelphia Meeting Attracts a Large 
Number of Leaders 


After examining the 325 registration cards at the Trans- 
portation Meeting, that was held at the Benjamin Franklin 
Hotel, Philadelphia, Nov. 13 and 14, a prominent engineer 
who has attended practically all National Meetings of the 
Society during the past decade remarked in substance that 
this meeting has attracted the accepted leaders in the field of 
automotive transportation, and the increase in attendance 
over that recorded a year ago indicates clearly that the So- 
ciety is answering a real demand by arranging an event of 
this nature. Many new and interesting phases of the auto- 
motive transportation problem were considered extensively 
by the speakers and discussers at three technical sessions 
that were devoted respectively to Standardization, Freight 
Handling, and Motorcoach Operation. It was interesting to 
note that numerous persons identified with the railroads 
and other branches of transportation were attracted to the 
meeting. 

In the Transportation Banquet on the evening of Nov. 13, 
the members and guests found a pleasant opportunity for 
relaxation and enjoyable social intercourse. The principal 
addresses by Samuel M. Vauclain, president of the Baldwin 
Locomotive Works, and Dr. E. J. Cattell, of the: Philadelphia 
Chamber of Commerce, were welcomed enthusiastically and 
all who heard them considered the evening well spent. 

The final event of the Transportation Meeting took the 
form of an inspection visit to the ‘maintenance plant of the 
Philadelphia Rural Transit Co., operator of a iarge fleet of 
gasoline-electric motorcoaches. This trip was arranged 
through the courtesy of R. H. Horton, president of the Rural 
Transit Company, who supplied motorcoaches to carry the 
members to and from the plant, and guides to explain the 
many interesting points that were seen. 

Too great credit cannot be assigned to the Automotive 
Transportation Meeting Committee and to the members of 
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the Pennsylvania Section who worked diligently to assure 
the meeting of pronounced success. 

A news account, covering the high spots of the meeting, 
will be found on the following pages; several of the papers 


appear in this issue of THE JOURNAL and others will follow 
in due course. 


STANDARDIZATION AND OPERATION 





Viewpoints of Builders, Railroads and State Presented 
in Three Papers 


Standardization and its effect upon the economical opera- 
tion of automotive vehicles as viewed from the standpoints 
of the builder, the railroads and the State, were discussed at 
the opening session of the Automotive Transportation Meet- 
ing held at the Benjamin Franklin Hotel, Philadelphia, on 
the morning of Nov. 13. 

The Manufacturer’s Attitude Toward Standardization was 
presented by E. W. Templin, of the Six-Wheel Co.; the Motor- 
coach and the Railroad—Influences of Standardization Upon 
Operation was interestingly outlined by H. F. Fritch, of the 
Boston & Maine Transportation Co.; and Pressing Motor 
Vehicle Problems from the Viewpoint of a State were eluci- 
dated by R. B. Stoeckel, commissioner of motor vehicles, State 
of Connecticut. The lively discussion that followed showed 
the keen interest of those present in these topics. Past- 
President B. B. Bachman presided. 





B. B. BACHMAN 3 


E. W. TEMPLIN 


After first outlining the fundamental requirements of a 
motorcoach that is intended to serve as a transportation unit 
and stressing the relative importance of the various factors 
that enter into safety, comfort, economy and -performance, 
Mr. Templin showed the effect upon these factors of acceding 
to the requests of operators for certain additions or changes 
to be made in the motorcoach before they will fully agree 
to sign the contract for its purchase. 


CHANGES CAUSE LOSS OF EFFICIENCY AND INCREASE CosT 


Many of these details, he declared, not only produce no 
gain, but frequently a considerable loss in operating efficiency, 
and add greatly to the initial cost of the vehicle. Making 
changes in the chassis frame to overcome or avoid projections 
in the floor sometimes involves an additional expense of from 
$1,000 to $2,000 in producing a sample motorcoach besides 
delaying delivery, the extra expense being necessitated by 
temporary special tools and forms and handwork. In one 
order for 50 motorcoaches an additional cost of $4,900 for 
special tools increased the cost to the builder $98 per vehicle. 
When the cost of engineering and experimental work was 
added to this sum, the increased cost of the special frame 
amounted to $178 per motorcoach. 

To carry out further the desires of the operator with re- 
gard to minimizing the interference to passengers, special 
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axles were required, also special frame brackets, brake rig- 
ging and gas-tank supports. These increased the estimated 
cost by $45, bringing the total extra cost of obtaining the 
special feature to $254 per motorcoach. 

Mr. Templin described in detail the fundamental require- 
ments for successful operation or riding-comfort in a well- 
designed motorcoach, such as the steering and braking 
features, the gear shift, clutch angle, entrance and exit con- 
ditions, smooth riding, comfortable seats, wide aisles, head- 
room, ventilation, freedom from objectionable noises, carry- 
ing capacity, neat appearance, ease of maintenance, long 
life before overhauling, economy of fuel and oil, accelera- 
tion and average speed. 


STEERING AND BRAKING 


In general, as regards these matters, Mr. Templin believes 
that the steering should be reasonably easy and of sufficient 
range to allow proper handling in traffic and the turning of 
corners with the least effort. The braking must be of suf- 
ficient capacity to hold the motorcoach safely under load 
in the kind of service for which the vehicle is intended 
to operate; the brakes should be consistent, of reasonably 
long life, should not heat the wheels and tires excessively 
and should be easy to operate. Such variations in the re- 
quirements as are involved in requests for special brake- 
linings necessitate expensive testing and, in the end, if not 
entirely satisfactory, are liable to be blamed on the builder 
of the motorcoach. 

Requests for modification of most of the other details 
mentioned above are few, with the exception of carrying 
capacity and acceleration. After a chassis has been devel- 
oped for a given capacity, the seating arrangement can 
usually not be changed without (a) discomfort to the driver, 
(b) discomfort to passengers, (c) excessive overhang of 
the chassis or (d) overloading. This is in addition to the 
cost and inconvenience of the redesigning and rearranging. 
Specifications regarding electric transmissions for both single 
and double-deck motorcoaches provide the maximum smooth- 
ness of “pick-up” but whether the demand for so high a 
quality of smoothness will be general remains to be demon- 
strated. 

Mr. Templin closed with a plea to motorcoach operators 
for forbearance in the matter of changes of design or in 
requests for special features until they can be given seasoned 
consideration and tryout, so that they may in time become 
general and standardized improvements. 


EFFECT OF MOTOR-VEHICLE COMPETITION ON RAILROAD 
REVENUES 


The effect of passenger-car and motorcoach competition on 
railroad revenues and the results obtained by the Boston & 
Maine Railroad in adopting the motorcoach for use in certain 
districts to supplement or supersede steam railroad service 
were described by Mr. Fritch. To the private automobile, 
he said, could be attributed largely the decrease in the total 
number of passengers carried by the railroads of the Country 
between 1920 and 1924; in the former year the total number 
was 1,269,913,000; in the latter, 913,348,000, a decrease of 
27 per cent. 

The effect was said to be most noticeable in the passenger 
earnings in the pleasure-riding class and in sparsely settled 
territory where train service at the best has been infrequent; 
and, with depleted revenue, it has become still less frequent. 

The future of the railroad, in Mr. Fritch’s opinion, lies in 
operating main-line rail-service with properly organized 
motor-vehicle service as an auxiliary, to act as a feeder from 
territory in which rail service can no longer be justified. 
Feeling that it should make proper use of the motorcoach, 
the Boston & Maine Railroad has organized an auxiliary cor- 
poration to carry on certain motor-vehicle activities, such as 
store-door delivery and road haul. It is the road’s intention, 
Mr. Fritch said, to replace train service with the motor- 
coach where the vehicle can perform the service more eco- 
nomically, supplement rail service between trains, act as 
a feeder to the rail lines from new territory and to main lines 
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serving local stops, and as a touring service for passengers 
who travel for pleasure and desire to go over the highways. 


MoTORCOACH OPERATION BY BOSTON & MAINE RAILROAD 


Four types of operation in which motorcoaches have been 
used by the Boston & Maine Railroad to amplify rail service 
have met with satisfactory results, and the characteristic 
features of the vehicles that have fulfilled the requirements 
were described. 

Summarizing, Mr. Fritch said that the railroads, to 
strengthen themselves and increase their ability to provide 
good main-line service at the lowest possible cost, must make 
use of the motor vehicle to supplant and replace rail service 
where the motorcoach can perform the service more economi- 
cally. Such a policy is to the advantage of both the com- 
munity served and the railroad. The railroads, as well as 
other motorcoach operators, should work conscientiously with 
the motorcoach builders to promote standardization of con- 
struction. Any improvement of the motorcoach along the 
line of maintenance and operation will assist the railroads 
in serving communities that it is becoming increasingly diffi- 
cult to serve by rail because of their light traffic. He pre- 
dicted that the railroads would make large use of the motor- 
coach. Mr. Fritch’s paper is printed in full on p. 583 of this 
issue of THE JOURNAL. 


VIEWPOINT OF THE STATE 


As the purpose for which the motor vehicle exists is to 
move persons and things from place to place with expedition 
and safety, said Mr. Stoeckel, in discussing the problems of 
motor-vehicle administration by states, the immense increase 
in numbers of these vehicles and the consequent multiplica- 
tion of the problems of movement and safety, coupled with 
the fact that the control of such vehicles seems to be a subject 
for state regulation, make it imperative that the laws and 
methods of one jurisdiction be compared with and adjusted 
to those of others. A motor-vehicle law, to be practical and 
effective, must meet the conditions that exist where it is to 
be administered. It is clear that standardization of law as 
to traffic cannot be based upon any one element, such as 
population, territorial extent or number of cars, but must be 
founded upon the whole existing condition of traffic. 

Distinguishing between a uniform law and a model law, 
Mr. Stoeckel defined a uniform law as one that governs a 
condition in different jurisdictions by identical principles, 
language and penalties; a model law, as a form to work to, 
which within its scope expresses all possible principles in 
tested language and provides minimum and maximum pen- 
alties. From such a law a selection can be made to fit any 
condition. 

Regulation of traffic must be adapted to conditions. When 
the conditions are simple, few and simple enforcement ma- 
chines are required; when they are complicated, persons 
charged with their management need every possible tool. 








Standardization of equipment is also essential to the extent 
that number plates, for instance, should always be placed 
in definite positions at both the front and the rear of the 
cars. 


OVERLOADING 


The problem of overloading is important. As regards pas- 
senger cars, the number of seated passengers usually deter- 
mines the rated load and overloading may cause the brakes 
and safety equipment to become ineffective. Motor trucks 
are usually limited by what is considered to be reasonable 
road load, nominally about 26,000 lb. As that of about 90 per 
cent of the total traffic on the highway is less than 10,000 Ib., 
the suggestion has been made that highways should be graded 
according to their types of construction and vehicles segre- 
gated according to weight, the heavy vehicles being confined 
to certain routes. 

The discrepancy between the builder’s guaranteed rating 
of a truck and his sales argument that the truck can carry 
more than its rated load has been met by the state adminis- 
trator by the establishment of the minimum and the maxi- 
mum rating on each truck. The evolution of this principle 
brought about the final result that any user of a commercial 
motor-vehicle may register it for the minimum or for any 
load under or including the maximum. This load appéars 
on the registration certificate and is termed the “registered 
capacity.” 

Among other matters that will require careful attention 
are the determination of the desirability of intrastate motor- 
coaches and the control, routing and management of those 
in interstate service, the regulation of speed, maximum, 
minimum and average, and the size of vehicles, particularly 
their width. Mr. Stoeckel’s paper is printed in full on p. 597 
of this issue of THE JOURNAL. 


LIMITATION OF PRESSURE AND SPEED 


In the discussion that followed the presentation of the 
papers G. H. Scragg stated that, in his opinion, the loads 
to be carried by the road should not be governed by the 
weight of the vehicle alone. It was obvious, hé said, that 
a load of 30,000 Ib. carried on six wheels would do less 
damage than a load of 26,000 lb. carried on four; also, that 
a 26,000-Ib. load traveling at 25 m.p.h. would do more damage 
than a 30;000-lb. load traveling at 10 m.p.h. This question, 
he believed, could be governed by basing restrictions on 
pressures and by putting a limit on the speed at which 
vehicles equipped with solid tires might travel. 

Referring to hasty legislation regarding the control of 
motorcoach operation, Mr. Scragg remarked that if such 
laws continue to be made interstate control would not be 
needed because, with such a multiplicity of laws, it will be 
illegal for a vehicle of one state to operate in a state adja- 
cent to its home. He cited numerous instances of conflicting 
enactments in adjacent states. It is conceivable, he said, 
that each of the 48 states could believe that it had a better 
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method of governing its motorcoach operators than the other 
47 and, as a result, manufacturers might be compelled to 
build 48 models of chassis and body to take care of the dif- 
ferent states. He urged that the Society exercise great care 
in rushing recommendations for standards until it was sure 
that development would not be retarded. 


TRAVEL BETWEEN BOSTON AND PORTLAND 


Replying to questions by F. C. Horner, Mr. Fritch stated 
that only one motorcoach is at present operated by the Boston 
& Maine Railroad, and that it will be taken over by the 
Transportation Company, which is not owned by, but func- 
tions in the interest of the Railroad Company, as soon as 
the formality as to license has been taken care of. The 
Transportation Company operates 29 motorcoaches. Regard- 
ing the statement that 77 per cent of the total number of 
travelers between Boston and Portland would have gone by 
train if motorcoach service had not been available, Mr. 
Fritch said that he had stopped at 77 per cent because he 
was not interested in boats; that a large percentage of the 
remaining passengers had said that they would have gone 
by boat. Regarding control, Mr. Fritch believes that a satis- 
factory arrangement would be to have sufficient power dele- 
gated to the State Commissions, the Interstate Commerce 
Commission coming into the picture only in case of dispute 
between neighboring states. For handling baggage other 
than hand baggage a separate charge is made and a contract 
was made with a local truckman. Both four and six-cylinder 
engines had proved very successful and he was not prepared 
to recommend one to the exclusion of the other. Small-size 
tires are satisfactory in smaller city and suburban operations, 
but he was convinced that they were not adequate for the 
ordinary de luxe motorcoach. 

Chairman Bachman’s query as to the Boston & Maine 
Railroad’s considering altering the roadbed to allow motor- 
coaches to operate over the Railroad’s right-of-way was 
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answered in the negative. Mr. Fritch believed that the exist- 
ing highways were capable of absorbing considerably more 
traffic than they now have. 


SAVING IN FIRST CosST AND MAINTENANCE 


G. C. Hecker expressed the advantages of standardization 
as a saving in first cost and economy of maintenance. He 
said that he had been reliably informed that, with a reason- 
able degree of standardization of design, a saving in first 
cost of from $1,000 to $1,500 could be obtained in an average 
motoreoach. In 1920, 16 electric-railway companies were 
operating 75 motorcoaches over a few miles of route; in 1924, 
251 electric railways operated 4452 motorcoaches over 12,060 
miles of route. Although many of the routes are unprofit- 
able, business is increasing at a rate which indicates that 
some of them will undoubtedly become profitable. 

At its last convention the American Electric Railway Asso- 
ciation adopted a standard classificetion for motorcoach 
accounting that will be reprinted and distributed to all 
electric-railway companies. With standardization in ac- 
counting a comparison of operating results will be possible. 

In replying to M. C. Horine’s questions regarding various 
details of motorcoach construction and operation, Mr. Fritch 
added the information that he considered the proper place 
for baggage to be inside; that although he had no motor- 
coaches in which the hand baggage is put in through the 
back of the body, he favored that method. He was not in 
favor of the driver’s being enclosed. 


HANDLING FREIGHT BY MOTOR TRUCKS 


Afternoon Session Discusses Congestion, Store-Door 
Delivery and Containers 


Freight handling in its various aspects: as it is performed 
as an auxiliary to the service of the Pennsylvania Railroad; 
as it is maintained by the railroads of Great Britain; as it 
exists in the metropolitan area of New York City; and as it 
is accomplished by containers, occupied the attention of the 
afternoon session of the Automotive Transportation Meeting, 
at the Benjamin Franklin Hotel, on Friday, Nov. 13. 

Freight Handling with Trucks, which are used successfully 
by the Pennsylvania Railroad for less-than-carload ship- 
ments, was described by Joseph L. Scott, of Scott Bros., 
Philadelphia; an Informal Talk on Store-Door Delivery was 
given by J. W. Roberts, general superintendent of transpor- 
tation of the Pennsylvania Railroad System; Freight Hand- 
ling Conditions in the metropolitan area of New York City 
were vividly depicted by Major Elihu Church, transportation 
engineer, Port of New York Authority; and Some Notes on 
Freight Containers were submitted by G. McCall, assistant 
terminal engineer, and C. Froesch, engineer, of the Inter- 
national Motor Co., New York City. 

About 2 years ago, said Mr. Scott, the Pennsylvania Rail- 
road having determined to make an experimental demonstra- 
tion of the handling of less-than-carload freight by motor 
truck, selected a section of the main line, 32 miles long, be- 
tween Overbrook and Downington, for this operation. This 
service having proved satisfactory after 3 months’ trial, 
additional units were installed on the Maryland, Trenton, 
New York and Atlantic divisions. Motor trucks now give 
uninterrupted daily service to 469 towns in the States of Mary- 
land, Pennsylvania, New Jersey and Delaware, covering 
1348 railroad miles daily. The method of operation of this 
service and the costs and advantages obtained were given by 
Mr. Scott, whose paper is printed in full on p. 607 of this 
issue of THE JOURNAL. 


SERVICE IN GREAT BRITAIN 


Having devoted several weeks last summer to a study of 
the collection and delivery service maintained by the rail- 
roads of Great Britain, Mr. Roberts made application of his 
observations to conditions in this Country. The outstanding 
features of the British system that should be considered by 
American railroads he summarized as follows: 


Recognition of the principle that collection or delivery 
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of freight by a railroad constitutes a service in addition 
to the rail-haul service that should yield to the railroad 
a return consistent with the expense incurred in ren- 
dering the service. 

Recognition of the principle that traders shall have 
the right to decide whether they will or will not accept 
cartage service by the railroad. 

Recognition of the principle that traders accepting 
cartage service must do so on a 100-per cent basis. 

Adoption of the form of cartage service best adapted 
to the requirements of individual stations or localities. 

Practically 25 per cent of the cartage service rendered 
by the railroads of Great Britain is performed by con- 
tractors who are in every way, insofar as operation and 
contact with the public are concerned, subject to the 
direction of the railroads. 

The maintenance of a large number of receiving 
stations which serve as concentration points for parcels 
and freight collected by road vehicles, and from which 
the parcels and freight are subsequently transported 
by other similar conveyances to the railroad stations. 

By schedules for the concentration of parcels and 
goods freight, the railroads are enabled to reduce the 
road-vehicle mileage and to avoid handling a large 
volume of freight that would otherwise have to be for- 
warded to transfer stations. 

The average expense per ton, influenced largely by 
the cost of labor, is: horse-drawn vehicles, $1.37; elec- 
tric trucks, $1.62; steam trucks, $0.85; and gasoline- 
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collection or delivery, are used indiscriminately when 
necessary. 


NIGHT OPERATION 


Night operation, by effecting a clean-up of inbound 
and outbound traffic daily, results in curtailment of the 
day force and of expense, besides ensuring early morn- 
ing delivery of freight to receivers. 

The hauls are comparatively short, making prac- 
ticable overnight movements from shipper to receiver. 

A large percentage of the total traffic that classifies 
as general merchandise is composed of small lots, com- 
prising both individual packages and individual con- 
signments. 

Necessity for single control of road vehicles to pre- 
vent congestion and kindred difficulties at many freight 
stations. 

Establishment of concentration points for goods 
freight that will provide for consolidations and the ad- 
vantages that accrue from them. 

Of the total number of vehicles owned and used by 
the four railroad systems of Great Britain, 32,428, or 
94 per cent, are horse-drawn. 

Custom has prevailed in Great Britain for a long 
period, and rights have become as definitely estab- 
lished under the vested right principle as they would be 
under a statutory law. 


FEATURES APPLICABLE TO THIS COUNTRY 
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The principal conclusions drawn by Mr. Roberts as to the 
essential features of any collection and delivery service plan 
that would be applicable to this Country are as follows: 


operated trucks, $1.15. 
Road vehicles, although assigned specifically to either 
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Except to a limited extent in New York City and cer- 
tain of the larger cities pf the United States, the con- 
ditions in this Country hat control or even affect in a 
large measure the operation of railroads in meeting 
the demands of commerce are radically different from 
those of Great Britain. 

In that country, collection and delivery service on a 
broad scale is a necessity, whereas in this Country it is 
necessary to a limited extent as a progressive step, a 
means of effecting economies and expediting the move- 
ment of traffic by minimizing congestion on public high- 
ways and at freight stations through the concentration 
of traffic and the more effective regulation of road 
vehicles than is possible when such service is performed 
entirely by outside interests. 

Although the system in vogue in Great Britain, which 
is the result of many years’ experience, seems to be 
adapted to-their needs, the same plans cannot be em- 
ployed successfully in the United States, where the 
service should be limited at first to places where condi- 
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tions require it and where it should be developed 
gradually. 

Because of the variations in the demands for cartage 
service by shippers and receivers of freight in the 
United States, railroads should not undertake to equip 
themselves with road.vehicles and other equipment for 
performing the service, but should employ agents. 

Initial and subsequent steps in the development of 
cartage service should be predicated upon the results 
of a thorough analysis of the traffic that would be in- 
volved, to determine the kinds, volume, routings, pos- 
sible consolidations, elimination of unnecessary move- 
ment, duplicate handling and the like that are essen- 
tial to economy without altering the competitive situa- 
tion as it applies to different roads. 


LIMITATION OF SERVICE 


Initial cartage service should be limited to the haul- 
ing of the freight, exclusive of perishable articles, 
that. is handled over freight-station platforms. 

Whenever conditions require it, delivery limits should 
be established and zoning of the delivery area deter- 
mined. 

Costs of service should be determinéd and an average 
rate applied on each of the railroads involved, within 
designated limits. 

Shippers and receivers accepting cartage service 
should do. so on a 100-per cent basis. 

Contact with the public regarding the initial steps 
for. providing cartage service should be through re- 
gional advisory boards. 

Conditions in certain localities in this Country will 
undoubtedly make necessary the institution of collec- 


tion dnd delivery service as a mearis of avoiding the 
expansion of freight-handling facilities at. large cost, 
reducing the demands upon congested highways and 
expediting the dispatching and movement of traffic. 


TRAFFIC CONGESTION IN MANHATTAN 


In describing the congested traffic conditions in the vicinity 
of the various railroad terminals and piers of Manhattan and 
the remedies that have been proposed for relieving them, 
Major Church confined himself largely to the same topics 
covered in a paper presented by him before the October meet- 
ing of the Metropolitan Section, an extensive digest of which 
appeared on p. 430 of the November issue of THE JOURNAL. 

The worst thing with which the railroads have to contend, 
in their opinion, declared Mr. Froesch, in discussing freight 
containers, is the rehandling of merchandise; containers 
serve the dual purpose of reducing idleness losses on all 
forms of transportation equipment and of eliminating the 
rehandling losses. 

Among the other advantages of using containers, continued 
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Mr. Froesch, are the saving due to cutting truck and railroad 
car-loading time to the minimum, the prevention of pilfering, 
the relieving of congestion at loading platforms, the provid- 
ing of a direct means of establishing the store-door delivery 
system, and, in the case of suicable freight, the saving of the 
cost of crating. 

It is probable that, if the present plans of the Port of 
New York Authority are carried out, the container will be 
given an opportunity to show its worth. These plans call for 
the establishment of 10 off-track freight stations that will 
be located in the center of zones of approximately equal 
freight density, and that will be served by motor trucks car- 
rying containers. 


REQUIREMENTS FOR CONTAINERS 


The development of containers was followed from the time 
they were patented in 1875 by Leon Dathis, of Paris, France, 
to the present day. First among its requirements for suc- 
cessful use was mentioned light weight, for, with the weight 
limits imposed by State authorities on motor trucks, the 
greater the weight of the container, the less will be the 
weight allowance available for the pay-load. Next in im- 
portance is size, which must be such that perfect coordination 
will be possible among the four “ways” of transportation: 
doorway, highway, railway and waterway. It must be 
equipped with wheels so that it can be taken through a door- 
way for loading or unloading; its width must be governed 
by the maximum allowed on the highway; its height must 
comply with the regulation in force on steamships, and its 
Tength must be suitable for use on both motor trucks and 
railroad cars. 

The railroads today maintain 35 pier stations around 
Manhattan Island. It has been estimated by J. J. Mantell, 
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vice-president of the Erie Railroad, that, by container dis- 
tribution from properly located distributing-points on the 
New Jersey shore to distant lighterage points, more freight 
than is handled today could be handled with a maximum of 
8 piers. 


ECONOMIC STATUS OF MOTOR VEHICLE 





Large Audience at Banquet Hears Masterly Addresses 
by Vauclain and Cattell 


More than 300 members and guests of the Society assem- 
bled in the ballroom of the Benjamin Franklin Hotel, Phila- 
delphia, at 6:30 on the evening of Nov. 13, the occasion being 
the Automotive Transportation Banquet. 

President Horning in his opening remarks sounded most 
felicitously the keynote of good fellowship, as he welcomed 
to the banquet all those in attendance and in his inimitable 
fashion introduced the toastmaster, A. F. Masury, vice-presi- 
dent and chief engineer of the International Motor Co. 

Toastmaster Masury, after responding with ready wit to 
President Horning’s introduction, had the happy idea of 
asking General Manager Alfred Reeves of the National Auto- 
mobile Chamber of Commerce to introduce to the audience 
the noted persons at the speakers’ table. As Mr. Reeves 
announced the names of these gentlemen, the audience ap- 
plauded and each gentleman when introduced arose at his 
place. The following, in addition to President Horning, 
Toastmaster Masury and Mr. Reeves, were seated at the 
speakers’ table: A. W. Herrington, consulting engineer and 
chairman of the Transportation Meeting Committee; Major 
Elihu Church, transportation engineer of the Port of New 
York Authority; Ernest T. Trigg, chairman of the executive 
committee of the Philadelphia Chamber of Commerce; Theo- 
dore D. Pratt, general manager of the Motor Truck Associa- 
tion of America; Brigadier-Gen. A. C. Dalton, Quartermaster 
Corps; Samuel M. Vauclain, president of the Baldwin Loco- 
motive Works; Dr. E. J. Cattell, of the Philadelphia Cham- 
ber of Commerce; William A. Redding, trustee of the Uni- 
versity of Pennsylvania and a patent attorney of New York 
City; R. H. Horton, president of the Philadelphia Rural 
Transit Co.; H. F. Fritch, president of Boston & Maine 
Transportation Co.; G. C. Hecker, special engineer of the 
American Electric Railway Association; C. O. Guernsey, 
chief engineer of J. G. Brill Co. and chairman of the Penn- 
sylvania Section of the Society; and B. B. Bachman, of the 
Autocar Co., and a past-president of the Society. 

A friendly message from the hostess city, Philadelphia, 
was brought to the guests by Mr. Trigg, who gave a cordial 
welcome on behalf of the Philadelphia Chamber of Commerce 
and extended a most hearty invitation to the Society to meet 
there in 1926 when Philadelphia will celebrate the 150th anni- 
versary of the adoption of the Declaration of Independence 
in that city. 
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After graciously acknowledging Mr. Trigg’s welcome and 
assuring him that Philadelphia’s invitation would receive 
most thorough consideration, Toastmaster Masury introduced 
Dr. E. J. Cattell, who several times during the evening was 
referred to as a “parcel of sunshine” and whose address left 
no doubt in the minds of his audience as to the fitness of the 
designation. A brief summary of his remarks follows. It is 
planned to print Dr. Cattell’s talk in an early issue of THE 
JOURNAL. me ae 


OPTIMISTIC ADDRESS BY CATTELL 


Seconding Mr. Trigg’s invitation and expressing a desire 
that the Society hold its Summer Meeting there, Dr. Cattell 
referred to Philadelphia as the original sport center of Amer- 
ica, its sports activities dating back to fox hunting in 1695. 
Humorous remarks about the growth, activity and virility of 
the City of Brotherly Love established a feeling of most cor- 
dial friendliness between the speaker and the audience, after 
which Dry Cattell voiced in no uncertain terms his belief in 
Amerieé and her ftiture. He stated that.within his memory 
the wealth ef this Nation has grown 10 times as fast as the 
numberof ‘people and pointed out that, unless the average 
home shows ten times-the evidence of ¢xpenditure as when 
he was young, the level of living is relatively lower than was 
the case 65 years ago. Therefore, he said, all this talk about 
the dangerous extravagance of today comes chiefly from per- 
sons educated beyond their intelligence and muscle-bound be- 
tween the ears. The fallacy of measuring American life by 
the standards of Europe was indicated, a contrast being 
made between the ways in which wealth is accumulated there 
and here. 

In Europe, said Dr. Cattell, wealth grows through slow 
accretion, often being taken out of the bone and sinew of 
the people, to their detriment and ultimate death; in Amer- 
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ica, wealth comes through a marvelous utilization of trained 
minds, finding new sources of profit, new ways of eliminating 
waste and a consequent increase in spending power without 
robbing one human being. As examples of this manner of in- 
creasing wealth by the use of God-given intellects that turn 
obstacle into opportunity, the speaker mentioned the hitherto 
despised cotton-seed that has become a source of profit and 
spoke of the development of the great American Desert which 
became productive after trained minds found out “how to rub 
out the word, arid, and write in the word, arable.” 

Continuing his remarks on the value of training the mind, 
Dr. Cattell stressed the importance of all-round development, 
urging especially the need for intellectual honesty and em- 
phasizing the need and the opportunity for personal service. 

Dr. Cattell expressed his belief that the utilization of the 
individual unit of power as applied to transportation is the 
greatest solvent of the world’s problems and, speaking of the 
might of the automotive industry, he dwelt upon its place 
in the world as one of the great bodies of people who are 
mitigating and ameliorating life. 


VAUCLAIN ON COORDINATION 


Emphasizing the idea that the automotive industry and 
the railroads are not competitors in any sense but that each 
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S. M. VAUCLAIN 


has a definite work, Toastmaster Masury introduced Samuel 
M. Vauclain, president of the Baldwin Locomotive Works, with 
the statement that Mr. Vauclain would tell the automotive 
men how they could coordinate with the railroads better than 
in the past. Mr. Masury also stressed the thought that each 
form of transportation has its own function and its own 
place and expressed the belief that better coordination would 
be profitable to all. The inspiring and interesting talk given 
by Mr. Vauclain will appear in an early issue of THE JouR- 
NAL. A brief abstract of his remarks follows. 

Characterizing himself as being not anly a locomotive 
man but also an electromotive and even an automotive man, 
Mr. Vauclain spoke of the growth of the industry with which 
he is connected, attributing its steady development to its 
willingness to recognize the ideas of youth. “No industry 
in the United States can survive,” he said, “if it ignores the 
youthful endeavor of the rising generation.” 

Before touching upon the automotive situation, Mr. Vau- 
clain traced briefly the industrial developments from 60 
years ago, when practically everyone walked and a tallow 
candle of home manufacture was the best light available, to 
our own day of automobiles and electric lights. He spoke of 
the locomotive as the great civilizer and stated that from 
locomotive to electric work was an easy step and that one 
did not drive out the other. He then expressed his approval 
of the internal-combustion engine for driving single power 
units, saying: 


We don’t favor trolley cars as compared with motor- 
buses because, when something happens to the trolley 
wire, every car stands still; as for motorbuses and indi- 


vidual machines, if one stops, it stops, and the others 
go around and the traffic continues. 


Continuing his remarks about the internal-combustion en- 
gine, Mr. Vauclain spoke about the several thousand gasoline 
locomotives that his company has produced and also spoke 
in some detail about the Diesel-electric locomotive. A loco- 
motive of huge horsepower, he said, driven by a Diesel 
engine, is bound to be serviceable not only in many ways 
on domestic railroads but in countries where water is a 
scarcity and where every pound of fuel has to be hauled. 
At this point Mr. Vauclain drew a comparison between indus- 
trial development here and abroad, stating that American 
industry can enter into competition with any country in the 
world and show up creditably in the competition. 


AUTOMOTIVE INDUSTRY INFLUENTIAL 


Relative to conditions in the United States, the speaker 
pointed out the fact that the market in this Country de- 
pends mainly upon conditions in the industrial section, that 
is, the East. This market, he stated, is extending. Growing 
rapidly in the West, the market is growing twice as rapidly 
in the East, and it is the automotive industry that is accel- 
erating its growth. 

Regarding relations between the automotive industry and 
the railroads, Mr. Vauclain said that the railroad man in- 
stead of questioning the loss of his local passenger-traffic is 
now looking around for means of encouraging people to send 
freight to the railroad for far shipments. He declined to 
go into detail as to the way in which this problem would be 
solved, but believed that the solution would be satisfactorily 
reached with mutual advantage. Mr. Vauclain then spoke 
of the benefits of the automobile to this Country, expressing 
the opinion that it has saved us from a revolution. The 
cheap automobile, being within the reach of practically every- 
one and increasing the radius of life of the average working 
man from 1 to 150 miles, has become a powerful factor of 
education and recreation, with a consequent tendency to keep 
everyone occupied and everyone happy. 

Concerning the traffic situation, Mr: Vauclain mentioned 
the advisability of widening city streets by putting the trolley 
car under ground and using the surface for separate motor- 
driven vehicles of all kinds, and expressed the opinion that a 
law prescribing a horseless zone in all our cities would be a 
great step in advancement. 


COMMITTEES DESERVE CREDIT 


At the conclusion of Mr. Vauclain’s address, President 
Horning took occasion to thank the speakers for their splen- 
did talks. He also complimented Chairman Herrington and 
the Transportation Meeting Committee for the success of 
the banquet and thanked Chairman Guernsey of the Penn- 
sylvania Section for the assistance given by the Section, 
particularly by the local Reception Committee. 

In addition to the music by Oppenheim’s orchestra, special 
entertainment was furnished by a quartet. This enjoyable 
feature was due to the efforts of A. K. Brumbaugh, of the 
Autocar Co., who showed his usual skill and good taste in 
these arrangements. 

Souvenirs were presented by the Pennsylvania Section to 
those who registered for the banquet. An attractive little 
leather-covered notebook made a most acceptable gift, the 
name of each recipient being printed on his book in gold 
letters. To the members of the Pennsylvania Section who 
planned and executed this delightful surprise are due the 
thanks of the Society for their part in making the Automo- 
tive Transportation Banquet a most enjoyable occasion. 


COACH OPERATING EXPERIENCES TOLD 





Advantages of Gas-Electric and Six-Wheel Coaches at 
Philadelphia and Detroit 
In the presence of about 300 members and guests assembled 


for the Saturday morning motorcoach operation session of 
the Automotive Transportation Meeting, Chairman A. J. 
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Scaife opened the session with the remark that he had 
attended all Society national meetings sessions since 1912, 
and he did not remember any that had greater interest or at 
which the subjects were presented in such an excellent way 
as at the previous sessions of the Transportation Meeting. 
As proved to be the case later, the concluding session of the 
meeting did not differ from Friday’s sessions in this respect. 
The Chairman also said that a report of the Department of 
Commerce, just issued, showed that in 1923 the automotive 
industry was the largest manufacturing industry in the 
Country, and without any doubt it is holding its place in 
1925. The commercial vehicle branch of the industry was 
valued at $40,000,000 in 1921 and 2 years later was valued 
at $300,000,000. 

Highly interesting papers, followed by extended discussion, 
were presented by R. Harlan Horton, president of the Phila- 
delphia Rural Transit Co., on the very successful operation 
of the company’s fleet of 130 gasoline-electric motorcoaches; 
by William P. Parker, who presented a paper by W. F. 
Evans describing the success of the Detroit Motorbus Co. 
with the use of six-wheel coaches, and by Brigadier-Gen. 
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Albert C. Dalton, of the Motor Transport Division of the 
Quartermaster Corps, who narrated most entertainingly the 
sudden change in the attitude of the Army staff at the time 
of the Mexican border campaign toward the substitution of 
motor transport for the time-honored transport by mule, 


and told of the proposed motor-vehicle replacement program 
of the Army. 


GASOLINE-ELECTRIC MOTORCOACH OPERATION 


In the gas-electric bus there has been substituted 
for the clutch, transmission and differential, a gener- 
ator, controller and two electric motors, producing a 
vehicle unmatched for ease of control, rapid and smooth 
acceleration, and quiet operation. That is the story of 
the electric drive in a nutshell. 


Thus Mr. Horton summarized the advantages of this type 
of motorcoach in his paper describing the operation of 130 
gasoline-electric single and double-deck coaches that have 
been placed in service by the Philadelphia Rural Transit Co., 
a subsidiary of the Philadelphia Rapid Transit Co., since 
last June. Seventy more are to be delivered on the initial 
order. 

The fundamental differences between the electric and the 
mechanical drive have affected every phase of operation to 
a very great extent, he said, and he asserted that he knew of 
no instance in which a fleet of motorcoaches of such size had 
been placed in operation and given as dependable service 
with as little trouble as his company had experienced. These 
automotive coaches are the safest so far devised, said Mr. 
Horton, whose paper is printed in full in another part of 
this issue of THE JOURNAL. 

He emphasized the smooth and rapid acceleration, the con- 
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centration of the driver’s attention on the road rather than 
on gear-shift levers, the enclosed platforms and stairways, 
the reduction of skidding due to the independent drive to the 
two rear-wheels, and the electric braking in an emergency 
as factors of safety to passengers. He also spoke of the 
greater reliability and lesser maintenance as compared with 
mechanical-drive coaches and said that in one garage the 
company has established the practice of making inspections 
after every 4000 miles, which is a first step toward an even 
longer period between inspections. He said that marked 
economy in operation has been noticed although the vehicles 
have not been in operation long enough for him to present 
detailed cost data, but intimated that later the company will 
have some very interesting data to present. Gasoline con- 
sumption has been decreasing month by month as the coaches 
have been broken-in and the drivers have become better 
trained. In preliminary tests the gasoline engine made 20 
per cent fewer revolutions per minute than a duplicate 
engine in a mechanical-drive coach. Thus, wear on the 
engine is decreased. The electric motors and the generator 
require very little more attention than oiling and greasing. 
Faster running-schedules have been possible, said Mr. 
Horton, not because of higher running-speed, but because 
of the rapid and smooth acceleration. 


SIX-WHEEL SUSPENSION LOWERS COSTS 


Lower maintenance and liability costs are two outstanding 
advantages of the six-wheel suspension for motorcoaches 
from the operator’s standpoint, as determined by 1 year’s 
experience in the operation of a fleet of such vehicles by the 
Detroit Motorbus Co., according to a paper by W. F. Evans, 
president of the company, which, in the absence of the 
author, was read by Mr. Parker. A tremendous future for 
the six-wheel suspension for both motorcoaches and heavy- 
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duty trucks is seen by the officials of the company, which has 
been operating coaches in Detroit for 5% years. 

After operating solid-tired coaches for 2 years, the com- 
pany came to the conviction that it would have to adopt 
pneumatic tires because the public was showing a tendency 
to react against the hard-riding solid-tire vehicles and also 
because the company wished to avoid criticism in the matter 
of damage to the pavements and to reduce operating costs 
through reduction of vibration. But the use of pneumatic 
tires on the dual wheels seemed impractical and the multi- 
wheel vehicle that was brought to the attention of the com- 
pany while it was studying the matter appealed to it as 
offering a solution of its problem. Finally, a fleet of 37 six- 
wheel coaches was placed in service in October and Novem- 
ber, 1924. They are double-deck vehicles with a capacity of 
60 passengers and have a total weight of 22,000 lb. with 
passengers and crew. 

After a year’s operation of this type of coach, the company 
feels proud of its part in proving the advantages of the six- 
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wheel principle, which it believes represents a distinct 
advance in the construction of heavy-duty vehicles. The 
coaches have demonstrated superior tractive ability and non- 
skid properties, giving passengers a sense of greater security, 
are safer, have only 17 lb. of weight per square inch of 
service-brake area as compared with 24 lb. in the dual-tire 
coaches, and have less rear-spring deflection, so that they 
ride practically level under all load conditions. 

Running schedules can be maintained better because of the 
superior traction, and damage to bodies is avoided. It is 
planned to reduce the wheel-housing obstruction by widening 
the tread and using a housing of heavy material which will 
be secured directly to the frame of the chassis. 

In his introductory remarks prior to reading Mr. Evans’s 
paper, Mr. Parker stated that the Detroit Motorbus Co. 
operates about 275 motorcoaches, of which 60 are six-wheel 
vehicles of several types, and will shortly add 80 more of 
six-wheel construction. The complete paper will be found 
on subsequent pages of this number of THE JOURNAL. 


FrRoM ARMY MULE TO MoToR TRUCK 


The six-wheel truck is, from the military standpoint, the 
greatest single development the Army has had, because the 
future war will be a war of movement, said General Dalton, 
whose address followed the presentation of Mr. Evans’s 
paper. There will be no more stabilized positions such as 
there were during the World War. The airplane will make 
any stabilized position absolutely untenable, so that artillery 
placed in the night will have to be moved the next day. 
Already we have movable gun-mounts for the 75-mm. and 
the 4-in. guns and development will keep on until movable 
mounts for large heavy ordnance are provided. Even the 
great fixed guns in our fortifications will have to be mounted 
on railroad carriages or on automotive mounts. The crawler 
type of tractor is too slow and the multi-wheel truck seems 
to him, he said, to offer the only solution... When it comes 











es 


to a highway it will be able to speed-up to from 18 to 35 
m.p.h., carrying heavy guns. When it is to go into position, 
it will run off the road and all of the wheels will drive and 
will bear their share of the weight. 

The General, who was chief of transportation of the Army 
for 2% years, talked interestingly of the first real awakening 
of the Army staff to the necessity for motor transport during 
the Mexican border campaign, when Gen. Tasker H. Bliss, 
after personally looking over the situation, made a recom- 
mendation in 15 words to the War Department for the pur- 
chase of 100 motor trucks and Secretary of War Baker 
approved it. Only a year previously, in 1915, one of the 
highest ranking and most powerful officials in the War De- 
partment made the statement that he could see no change 
necessary in the standard animal transportation for the 
Army. 

Notwithstanding the experience with automotive equip- 
ment in the World War, no particular interest is manifested 
now in the Army as to motor vehicles, said General Dalton, 
who is himself keenly interested in the subject and who told 
how, by a graphic chart, a copy of which was displayed at 
the meeting, he had succeeded, by ridicule of the mule and 
its vulnerability, in making more of an impression than by 
any amount of written argument. He and some other officers 
have been trying to arrange a program for the replacement 
of the vehicles in the Army and, so far as he has any influ- 
ence, he said, an attempt will be made, first, to determine 
the mechanical, road and other requirements and then to 
purchase motor vehicles of standard commercial types that 
will meet them. Minimum and maximum requirements for 
each type would be fixed and the vehicles to meet the require- 
ments would be purchased from commercial companies. To 
meet the maintenance and repair problem, all trucks of one 
make would be assigned to a distinct territory. 

If we go into a war again, he said, we must have hundreds 
of thousands of vehicles, and by the foregoing procedure the 
Army would have the entire automotive production interests 
of America behind its program. In time of peace, the Army 
will need from 6000 to 8000 automobiles and from 25,000 to 
30,000 motor trucks, and, by allocating them by makes to 
separate territories, would have the benefit of the experience 
and the facilities of the builders’ service-stations. After the 
first 2 years, a normal replacement of perhaps 20 per cent 
would be required each year. 

One of the problems that has impressed him, said General 
Dalton, is the great necessity for National highways. The 
National system, comprising about 70,000 miles, when com- 
pleted in about 9 years, will be one-third greater than the 
national highways of all the other nations of the world com- 
bined. In military transport, the highway is 50 per cent 
and the vehicle is 50 per cent. Motor transport is here, it is 
a part of a great transportation system and it is a necessary 
link in the chain. 


MucuH DISCUSSION ON GAS-ELECTRIC MOTORCOACHES 


Written discussion on Mr. Horton’s paper, questioning 
mildly the claims for superiority of the electric drive over 
the mechanical drive, as made by the author, was presented 
by H. D. Church, of the White Motor Co.; A. E. Hutt, of the 
Westchester County Bus System; and Charles Froesch, of 
the International Motor Co., after which Mr. Horton 
answered many questions from the floor. In his replies he 
said that the possible use of pneumatic tires on future motor- 
coaches depends wholly upon whether the public is willing to 
pay for them. The company’s tire expense for the single- 
deck coaches on which pneumatic tires are used is very much 
greater than for the double-deck vehicles that are equipped 
with solid tires. The generator is differentially wound and the 
output increases as the engine speed increases, thus providing 
more current for the electric motors, so the speed of the 
vehicle is controlled entirely by feeding more or less fuel to 
the engine. The engine cannot be accelerated too fast nor 
stalled by too quick depression of the control pedal. He said 
that he did not know what the average life of the brake- 
linings was, as none have worn out. Some of the company’s 
mechanically driven coaches have been run 60,000 miles 
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without a change of brake-lining. Regarding the electrical 
efficiency of the electric drive, he said that the designers 
claimed an efficiency of 75 per cent. To other questions he 
replied that the outstanding advantage of the six-cylinder 
engine for large motorcoaches is its quick response and the 
more rapid acceleration obtained; that the vehicles accelerate 
at a rate of about 2 m.p.h. per sec. up to 10 m.p.h. for 
the double-deck vehicle and slightly more for the single-deck 
type, and that the single-deck motorcoach weighs about 
16,000 lb. and the double-deck vehicle about 17,000 lb. 

C. O. Guernsey, of the J. G. Brill Co., told of efficiency 
tests that were made several years ago of four-speed trans- 
missions and final drive. The tests showed higher efficiency 
at some of the lower speeds than on direct drive, he said, 
probably because of the lower efficiency of the worm gear at 
its lower speed, but with spur-gear drive to the axle the 
efficiency at the different speeds was fairly constant. The 
tests showed an efficiency of 96 per cent with the spur-gear 
drive. Too much attention should not be paid, he said, to the 
efficiency of the electric drive as it relates to gasoline con- 
sumption, because the electric drive makes possible so many 
other savings in the powerplant. 


DISCUSSION ON SIX-WHEEL SUSPENSION 


Questions on Mr. Evans’s paper were answered by Mr. 
Parker and Boyd Evans, brother of the author. Where it 
has been possible to compare maintenance costs of the six- 
wheel motorcoaches with the dual-wheel vehicles under cor- 
responding operating-conditions for the same period, said Mr. 
Parker, the comparison has been entirely in favor of the 
former. The six-wheel suspension contributes more to ease 
of riding and reduction of skidding than the use of pneumatic 
tires on the motorcoaches. While pneumatic tires cost more 
than solid, the total maintenance of the vehicle is less. Mr. 
Evans said that the operating company is getting an average 
of about 19,000 miles from the pneumatic tires and that no 
difference in wear of the front and rear tires was noticed. 
The company is working into larger tire sizes and some of the 
new single-deck motorcoaches that are coming through have 
balloon-tire equipment. A change of tire on a six-wheel 
motorcoach requires about 5 min., he said, and a delay of 
only 18 min. occurs from the time the emergency truck 
leaves the garage where it is located until the new tire is in 
place on the wheel, and the motorcoach is ready to proceed. 

Burton J. Lemon, of the United States Rubber Co., told 
of some noise measurements made with an audiometer in 
motorcoaches and street-cars. The six-wheel motorcoaches, 
running in second speed, registered from 35 to 41 points on 
the dial and the dual solid-tire vehicles registered between 50 
and 60. As compared with these, the noise in Detroit street- 
cars, with the windows closed, registered not more than 25 
points, and the noisiest places that could be found, in his 
company’s blacksmith shop and in the power generation room, 
ran the pointer up to about 75. 





Mr. Evans said in answer to a question that, although he 
had no exact figures on the relative stopping ability of the 
six-wheel as compared with the four-wheel motorcoach, the 
driver of the former could practically “stand it on its nose” 
on a slippery street without evidence of skidding, whereas 
it would be almost suicidal to attempt to make the same stop 
with dual solid tires. 

A. W. S. Herrington, of the Motor Transport Division of 
the Quartermaster Corps, stated that he had just received a 
report on the first 10,000 miles of operation of the six-wheel 
motor trucks operated by the Marine Corps between Broad- 
kill Base and Philadelphia, and the chief fact noted was that 
the drivers reported that the truck was the most satisfactory 
to drive of anything the Corps had ever had, and that on the 
hilly road between Philadelphia and Baltimore a higher rate 
of speed could be maintained than with any other trucks 
used by the Marine Corps or the Army. He believed, he 
said, that the six-wheel development will be confined to 
vehicles of the larger sizes, about 4 tons. 

Chester M. McCreery, of the Six-Wheel Co., said that he 
thought that eventually pneumatic tires would be used almost 
entirely with the six-wheel design and that the effect of tires 
on the pavements and the comfort of the passengers must be 
taken into consideration. A practical way should be devel- 
oped for using pneumatic tires on double-deck motorcoaches. 


VISIT MOTORCOACH SERVICE-STATION 





Philadelphia Rural Transit Co. Depot Inspected by 
Many Who Attended Meeting 


Two double-deck motorcoach loads of Society members at- 
tending the Automotive Transportation Meeting, numbering 
125, were transported from the Benjamin Frankin Hotel at 
2:30 p. m. on Saturday to the operating and service-station 
of the Philadelphia Rural Transit Co., a subsidiary of the 
Philadelphia Rapid Transit Co., located in North Phila- 
delphia, and were shown through the plant by four repre- 
sentatives of the company. The trip was arranged by C. O. 
Guernsey, of the J. G. Brill Co., through the courtesy of R. 
H. Horton, president of the transit company. 

After a run of about 20 min. in the gasoline-electric motor- 
coaches, with the operation of which Mr. Horton had dealt 
in his address at the morning session and whose smooth 
acceleration was particularly noted by the members during 
the ride, they alighted in the garage, where many of the new 
single and double-deck motorcoaches were ranged along the 
wall ready to go out on routes. Starting in the employes’ 
reading and waiting room, with the executive and accounting 





LOADING THE MOoOTORCOACHES FOR THE INSPECTION VISIT TO THE 
SERVICE-STATION OF THE PHILADELPHIA RURAL TRANSIT Co. 


The Concluding Feature of the Automotive Transportation Meeting 

Was Enjoyed by Approximately 125 Members and Guests. Two 

Double-Deck Motorcoaches with Gasoline-Electric Drive, Provided 

by R. H. Horton, President of the Transit Company, Transported 

the Party to the Depot in North Philadelphia and Brought Them 
Back to the Hotel at the Conclusion of the Visit 
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offices at one end, the visitors were shown the vehicles in the 
plant, which included two new four-wheel-drive Walter 
tractor snowplows, each carrying a plow in front and another 
back of the front wheels and having an open-bed body, and 
several new single-deck de luxe motorcoaches for use on the 
Philadelphia-to-New York City route that is now in opera- 
tion, the Philadelphia-to-City of Washington run that was 
inaugurated on Nov. 14, the day of the visit, and the Phila- 
delphia-to-Atlantic City service that is to be started. 

The visitors viewed with interest the several concrete in- 
spection and repair pits in which the mechanics were at work 
on some of the motorcoaches and in which they were able to 
stand upright and work conveniently on the under-mech- 
anism of the vehicles overhead. The quiet almost vibration- 
less running of the engines in the motorcoaches was very 
noticeable. The battery room, where the starting and. light- 
ing batteries were being inspected, overhauled and charged, 
and the tire-storage room were also visited. The single-deck 
motorcoaches are equipped with giant pneumatic tires 
mounted on disc wheels, while the tire equipment for the 
double-deck vehicles is dual solid tires. The small amount 
of repair work that was going on for a fleet of 130 motor- 
coaches and the slight provision in the way of equipment for 
such work were noteworthy as indicating that the company 
has not had occasion to do much along this line. 

At the conclusion of the visit, the special coaches that 
carried the party were lined up in front of the garage and 
photographed, after which the visitors reembarked and were 
driven back to the hotel in time to catch the early evening 
trains out of town. 


ANNUAL DINNER PLANS CRYSTALLIZE 





Chairman Batt Arranging for Attractive Entertainment 
and Dinner Speakers 


Thursday night of Automobile Show Week in New York 
City has for years been reserved by the automotive engineers 
for the Annual Dinner of the Society. In fact, this gather- 
ing has achieved a reputation among the automotive frater- 
nity that is sufficiently widespread to require no elaboration. 

A detailed announcement of the features of the Dinner, 
together with applications for reservations, will be circu- 
lated soon. 

Date, Jan. 14, 1926; place, Hotel Astor, New York City. 


ARE SUPERCHARGERS COMING? 





This and Many Other Questions Scheduled for Annual 
Meeting Discussion 


One who should know was recently heard to predict that in 
the near future the great majority of the automobiles pro- 
duced in this Country will be equipped with some form of 
supercharger. Do you believe it? Regardless of whether 
or not this prediction coincides with your thought, you will 
be interested to liear the many phases of the topic discussed 
at the Annual Meeting that is to be held in Detroit, Jan. 
26 to 29. 

STEAM COOLING 


This is only one of many intensely interesting and impor- 
tant features that the Meetings Committee has provided for 
the largest gathering of automotive engineers during the 
year. Steam cooling, for example, has many advocates and 
antagonists who will be on hand to justify their attitude by 
presentation of engineering data. 


AERONAUTICS 


Judging from the Society’s experience at the recent Aero- 
nautic Meeting, great interest will be taken in the Annual 
Meeting Session at which persons who have figured promi- 
nently in aeronautic activities will present papers dealing 
with both heavier and lighter-than-air craft. 


MOTORCOACHES 


Have you ever approached extinction by asphyxiation 
while riding in a motorcoach? Most people have and will 
welcome the consideration of heating and ventilating of 
motorcoach bodies that will occupy a prominent part of an 
Annual Meeting session. The development of motorcoaches 
will also be discussed in detail by an engineer who is con- 
sidered preeminent among the pioneers in this line of effort. 


ENGINES, FUELS AND LUBRICANTS 


As for engines, papers dealing with the more recent de- 
velopments, including those of the sleeve-valve and solid- 
fuel-injection type, will be presented. 

The session on Fuel Utilization and Lubrication will bring 
to light the results of extensive work in the direct lubrica- 
tion of internal-combustion engines and along other lines of 
equal importance. The new anti-knock fuels will be dis- 
cussed. Do you know what they are, how they are made, and 
what they can do? 


Do YouR BRAKES SQUEAL? 


Eights may come and fours may go but brakes squeal on 
forever. A specialist on brakes will tell why they squeal and 
how this annoying difficulty may be remedied. Much addi- 
tional information pertaining to brakes and brake-lining will 
be included in one session. 


CoLoR HARMONY AND OTHER TOPICS 


Color appeal and harmony undoubtedly play an important 
part in determining the attractiveness of automotive vehicles. 
A well-known color expert will explain the intricacies of 
color application, at a Body Session, and a distinguished 
artist will tell why orange combines better with black than 
with cerise. In other words, he will point out the essentials 
in the problem of color harmony in body finishes. 

Of course a Research Session will be held and the topics 
of Production and Headlighting will be among those present, 
but why tell the whole story at one sitting? Watch for fur- 
ther announcements in THE JOURNAL and in the Meetings 
Bulletins! 


STANDING ROOM ONLY 





Full House Expected at Dance Carnival during Annual 
Meeting Week 


A group of experts, loyal and true, headed by Walter R. 
Flannery is making preparations that should assure the 
1926 Dance Carnival of incomparable success. L. Clayton 
Hill, in charge of entertainment, has promised to beat the 
unbeatable and to furnish a program that will make an in- 
delible impression upon those who attend. It is safe to say 
that the Committee for the 1926 Carnival, the chief social 
attraction of the Annual Meeting, will stage an affair that 
will, without sacrificing appropriate orderliness, provide re- 
freshing relaxation and acceptable enjoyment for all. 

Remember the date, Jan. 27, and the place, Oriole Terrace, 
Detroit. Announcements and applications for reservations 
will be circulated in the near future. 


WAR NOW BETWEEN STREET CURBS 





Traffic Control Described at Meeting of Northern Cali- 
fornia Section 


The new warfare in this Country is waged between the 
street curbs, Capt. Henry Gleason, of the Traffic Depart- 
ment of the San Francisco Police Department, told 75 or 
more members of the new Northern California Section at 
its meeting at the Engineers Club in San Francisco after a 
dinner on the evening of Nov. 24. 

The San Francisco Police Department is now divided into 
a Detective Bureau that functions behind the curb lines and 
a Traffic Department that operates between the curbs, he 
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said. When a person goes home, it is the burglar of whom 
he must beware, but when he leaves home he is imperiled by 
street-cars and motor vehicles when he crosses the street. 

Captain Gleason made a very interesting address on the 
control of traffic in the city and laid stress on the need for 
nationwide uniformity or standardization of traffic regu- 
lations. 

Work that the State is doing in the regulation of traffic 
on the highways was explained by William H. Marsh, chief 
of the California Division of Motor Vehicles, who tendered 
the thanks of his division to the corporations and fleet oper- 
ators for their splendid cooperation with the authorities and 
said that if individual drivers would cooperate to the same 
extent the problem of State traffic would be very much sim- 

lified. 

: Registrations of motor vehicles in the State have increased 
from 163,000 in 1915 to 1,400,000 at the present time, he 
said. Records are kept of licenses by engine number, alpha- 
betically by names and by titles. Maximum allowable weights 
and speeds for commercial vehicles were given by the speaker. 

Too much legislation is enacted, said Mr. Marsh, after the 
conclusion of whose address a very interesting discussion of 
the subject of traffic control was participated in by the mem- 
bers in attendance. 

Chairman E. C. Wood, who presided, opened the meeting 
with preliminary remarks about the traffic conditions in Cali- 
fornia and in the city of San Francisco, 

Secretary W. S. Crowell reports that the next meeting of 
the Section, to be held in the Engineers Club the evening 
of Dec. 29, will be addressed by Harold Jarvis on the prob- 
lems of fleet operators. 


MANY NEW AIRLINES STARTING 





Stout and Van Zandt Tell Indiana Section of World’s 
Progress in Aviation 


Commercial airlines are being started all over the Country 
and next year several routes will be linked into a transcon- 
tinental commercial air service, W. B. Stout, of the airplane 
division of the Ford Motor Co., told members of the Indiana 
Section at their monthly meeting on the evening of Nov. 12 
at the Severin Hotel, Indianapolis. He also said that the divi- 
sion began building an airplane 4 months ago that will be 
driven by three air-cooled engines. 





W. 8B. Srour J.P. VAN ZANDT 

After telling of the promotional and development stages of 
his organization and the starting of the Ford airlines to 
Chicago and Cleveland, illustrating his remarks with moving 
pictures, Mr. Stout said that an airline from Los Angeles 
to Salt Lake City is being started by the Western Air Express, 
which next year will extend the line to Dallas, Tex., and that 
the Finance Air Transportation is starting a line from Chi- 
cago to Dallas, so that a continuous airline from Los Angeles 
to Chicago will be in operation. The Ford line from Chicago 
to Detroit may be extended to Buffalo, New York City, New 
Haven, Conn., and Boston, thus providing a transcontinental 
route. In the spring a passenger service between Detroit and 
Cleveland, operating on a 1-hr. schedule, will be in operation 
in charge of George Holley, of Detroit. A large number of 
lines are being projected in Florida, he said, and his company 
is sending airplanes down there as fast as they can be built. 
Transportation of freight and passengers by air offers the 
only solution of the great traffic congestion in Florida, and 
the relief by airplane is being brought about by the safety 
and relatively low cost of commercial aviation that have 
been demonstrated. 


GERMANY LEADING EUROPE 


While commercial aviation has been almost at a standstill 
in recent years in the United States, Europe has a network 


SCHEDULE OF SECTIONS MEETINGS 


DECEMBER 


2—MILWAUKEE SEcTION—Application of Air-Cleaners to Internal-Combustion Engines—H. L. Mills 
3—DETROIT SECTION—Steam Cooling—Herbert C. Harrison 


4—NEW ENGLAND SECTION—Profit-Paying Airplanes—Charles G. Peterson 


8—PENNSYLVANIA SECTION—Automotive Steels—Dr. B. H. Delong. 


Steel Co. 
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WASHINGTON SECTION—Steam Cooling—A. G. Herreshoff 
14—CLEVELAND SECTION—Gasoline-Electric Drive for Motorcoaches—J. C. Thirlwall and E. M. Fraser 
15—BuFFALO SECTION—Transportation Service—Ernest Murphy 


16—DayYTON SEcTION—The Organization and Operation of the General Motors Proving Ground—O. T. 
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Machine Co. 
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of air transportation lines in almost every European coun- 
try and into Africa, said J. Parker Van Zandt, who illus- 
trated his talk with lantern slides of charts showing data of 
the performance of the European routes and the United 
States Air Mail Service. In the last 2 years Germany has 
been leading in the number of routes and in miles flown. 

No nation or combination of nations can land an offensive 
force on the shores of the United States, declared E. S. Gor- 
rell, who talked of military aviation and cautioned against un- 
informed criticism of the Army’s policy of National defense, 
which is a problem that can be handled only by those who 
are expert in that line, he said. He urged that the subject 
be left to the strategists and other students of defense prob- 
lems, saying that it cannot be thought that the decisions of 
all of the Presidents since 1917, and of the Cabinet officers, 
the members of three Congresses and the Army and Navy 
staffs have all been wrong. 


MANY COMMERCIAL AIRLINE POSSIBILITIES 


Answering questions by F. E. Moskovics, Mr. Stout said 
that the cost per pound of carrying freight on the Detroit- 
to-Chicago line, including deliveries at both ends, is about 
13 cents, while to Cleveland it is 10 cents. He was convinced, 
he said, that the air-cooled engine is the future engine for 
commercial airplanes, as most of the forced landings are due 
to cooling troubles; that the real future of passenger and 
freight transportation by air lies in the long routes where 
the rail routes are roundabout, and mentioned the bee-line 
air route from Detroit to Minneapolis across Lake Michigan 
that can be covered in 6 hr. with a three-engine airplane, as 
one of the thousands of promising airlines. The cost of 
operating such an airplane was given as $60 per hr. He 
preferred the air-cooled engine because of its reliability and 
also because of the decrease in weight, and asserted that 
each pound of airplane weight saved on the Chicago-to- 
Detroit route means an increase in the receipts of 20 cents 
per trip. The air-cooled engine also requires less maintenance. 

Regarding airports, Mr. Van Zandt, in answer to a ques- 
tion by Chairman G. T. Briggs, said that the ideal landing- 
field is one that is very accessible from the business center 
of a city, 80 to 100 acres in extent, with a clear east-and-west 
runway 500 to 1000 ft. long, and without surrounding ob- 
structions. The Department of Commerce is gathering facts 
about municipal landing-fields that have been constructed 
and nopes to have the data available within a few weeks for 
cities that are contemplating providing such fields. A pres- 
ent law forbids the selling of supplies, equipment or service 
at Army and Navy landing-fields, he said, but the Depart- 
ment of Commerce has recommended to Congress that the law 
be changed to permit of reasonable use of all Government 
fields for commercial aviation. 


SPECTACULAR ARMY-VEHICLE TESTS 





Washington Section Hears Very Interesting Talk on 
Ordnance Proving Ground Tests 


Extraordinary field tests through which trucks, tractors 
and tanks are put by the Ordnance Department of the Army 
at the Aberdeen Proving Ground were described and copi- 
ously illustrated with moving pictures and lantern slides by 
Capt. J. K. Christmas at the monthly meeting of the 
Washington Section which was held at the Cosmos Club, 
City of Washington, on the evening of Nov. 20. The sub- 
ject was so completely covered by the speaker that no dis- 
cussion followed his remarks. Chairman S. W. Sparrow pre- 
sided. 

Problems confronting the Ordnance Department at present 
are to (a) obtain good tractors or prime movers of three sizes 
for hauling guns weighing 4000, 10,000 and 30,000 lb.; (6) 
develop a good medium-size tank weighing about 15 tons and 
a small tank weighing about 5 or 6 tons; (c) develop a cross- 
country truck or cargo carrier to haul ammunition up to 
motorized batteries or units; and (d) develop corps and army 





automotive gun-carriages, such as tractors on which guns are 
mounted. The chief difficulty encountered with the tractors 
and tanks is the short life of the tracks, while, with the cross- 
country truck, the question of securing adequate traction 
with very low ground-pressure is the main obstacle, said 
Captain Christmas. 

The automotive testing consists of subjecting vehicles that 
are sent to the Proving Ground to complete, severe and ex- 
haustive tests in accordance with programs issued by the 
Chief of Ordnance and submitting full reports on the results, 
In addition, many special laboratory and outdoor tests are 
made to secure engineering and design data from which gen- 
eral principles can be laid down. The general aim is to 
develop and procure for the infantry, the field artillery and 
the air service satisfactory improved tractors, tanks, auto- 
motive gun-carriages and cross-country vehicles that will 
meet the general tactical and strategical requirements that 
are laid down by the General Staff and the using services. 

The Proving Ground tests are, in the main, essentially 
operating and performance tests under conditions that ap- 
proximate service conditions as nearly as possible; hence the 
tractors are driven through soft earth, snow and ice, across 
sunken roads, over obstacles and on steep gradients and haul 
guns of various sizes. Tanks are put through similar tests, 
with the exception of hauling guns, and the cross-country 
trucks are tested in soft ground, on grades and so on. One 
lantern slide showed a truck of the six-wheel type descending 
a 25-deg. slope with the front wheels on the level, illustrating 
the equalization of the load on the four rear wheels. An- 
other showed a tractor breaking its way through 5 in. of ice. 
Nearly 50 slides were thrown on the screen. 

Of particular interest was the special testing apparatus 
that was shown and described by Captain Christmas, which 
included a 300-hp. electric dynamometer for making block 
tests and a recording traction dynamometer mounted on a 
two-wheel cart fitted with pneumatic tires, which is attached 
between a tractor and a gun-carriage to be drawn. Results 
to date show mean values of tractive resistance for average 
typical artillery vehicles fitted with steel-tired large-diameter 
wheels as follows: on concrete roads, 26 lb. per ton; on ordi- 
nary dirt road in summer, 55 lIb.; across fields in summer, 
120 lb. and in loose sand, 390 Ib. per ton. 


THE SECOND LINE OF DEFENSE 





Commercial Aviation So Called by J. Parker Van Zandt 
at Buffalo Section 


New charts giving statistics and comparisons of commer- 
cial aviation throughout the world in the last 5 years, fresh 
from a meeting of the Committee on Civil Aviation of the 
Department of Commerce at the City of Washington, were 
shown for the first time by J. Parker Van Zandt, secretary 
of the Committee, at the meeting of the Buffalo Section fol- 
lowing a dinner at the Hotel Statler in Buffalo on the evening 
of Nov. 17. The address on the present status of commer- 
cial aviation was also illustrated with motion pictures of the 
inauguration of the Ford airlines and pictures showing land- 
ing-fields and commercial airplanes in service in Europe and 
the United States. 

The establishment of an adequate commercial aviation in- 
dustry in this Country would do away with the problem of 
providing huge forces of war airplanes, said Mr. Van Zandt. 
The Government will soon recognize commercial aviation as 
a second line of defense. European countries already have 
discovered the significance of civil aviation and are encour- 
aging it by subsidizing air transportation lines. In the 8 
years since its inception, commercial aviation has made re 
markable strides, he said, outstripping both rail and motor 
transportation in the rapidity of its development. Trans 
portation by airplane has become so safe, he said, that in- 
surance rates on shipments by airplane are lower than by 
rail, mainly, however, because the possibility of theft 1 
eliminated. 

A bill providing for a basic aviation law is to be presented 
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to Congress at the next session, Mr. Van Zandt told his 
hearers, and he urged the construction of landing-fields 
throughout the Country, saying that cities should provide the 
air terminals and the Government should take care of the 
flying and intermediate necessities of commercial aviation. 
The United States affords better opportunities for develop- 
ment along this line than Europe, because this Country is 
so large that it permits great freedom of flight without pass- 
ing over the border of a foreign country. 


LATEST PHASES OF ENGINE LUBRICATION 





Milwaukee Section Told of Present Oiling Defects and 
Corrective Measures 


Always prominent in the thoughts of automotive engineers, 
the lubrication of an internal-combustion engine presents 
continuous interest in that, even now, characteristic and 
elusive lubrication difficulties exist that largely baffle correc- 
tion. According to T. E. Coleman, vice-president of the 
Madison-Kipp Corporation, Madison, Wis., who delivered the 
paper on Engine Lubrication at the meeting of the Milwau- 
kee Section that was held on Nov. 4 at the Blatz Hotel in 
Milwaukee, many of these lubrication difficulties still exist 
because we have expended more energy in correcting diseases 
of the lubricating system than we have spent in preventing 
the diseases by original design. 

Mr. Coleman thinks that when we pause long enough to 
analyze what we have been doing in the last few years of 
study on lubrication, it is irksome to realize that we still 
have to contend with all the old reliable bugbears such as 
oil-pumping or over-lubrication, fuel dilution of the oil sup- 
ply, lubrication failures under certain conditions of engine 
operation, excessive wear on engine parts and high main- 
tenance costs. He said that all these defects do not exist 
in all engines; but one or more of them are present in most 
engines, and all of them, as well as some others, exist in 
some engines that are produced in large quantity. 

Certain requirements of oiling systems are desirable for all 
types of automotive engine, the important demands being 
that 


(1) The delivery of oil should be automatic 

(2) Oil should reach all bearing surfaces immediately 
upon starting the engine, under all temperature 
conditions 

(3) The quantities of oil fed to the surfaces should be 
correct, and should be under accessible control 

(4) The consumption of oil must be a reasonable 
quantity 

(5) The oiling system should not be permitted to dis- 
courage other important desirable features of 
engine design 


Mr. Coleman considered the foregoing requirements in the 
order listed. Few engines have oiling systems that are not 
completely automatic, but most recirculating systems fail to 
carry the lubricant to all surfaces during the first few min- 
utes of engine operation. Feeding correct quantities of oil 
opens a broad field for discussion. The speaker believes that 
excessive oil causes as much engine trouble as any other 
defect in the oiling system; it lessens maximum power, in- 
creases fuel consumption, can be charged with creating 
“ping,” increases maintenance costs, and is one of the most 
damaging agents in destroying the good quality of the oil 
supply, and he went on to give explanations of these state- 
ments. 


VARIATION IN OIL CONSUMPTION NOT WARRANTED 


While it is possible to correct excessive oil-consumption to 
a certain degree by the careful selection of the proper grades 
of oil, this is not a positive method because it depends too 
much on the willingness of the operator in the field. The 
ciling system should be such that, in the production of a 
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quantity of engines, the builder can feel confident that all 
these engines will consume a like amount of oil in any given 
service. The variations in oil consumption due to changes 
in service are unwarrantable in many cases, and it is often 
true that the highest total oil-consumption occurs when the 
engine is doing the least amount of work. 

Continuing, Mr. Coleman said further that, if the designer 
determines to adopt a system that permits greater control 
of oil consumption, he must plan to feed oil to the pistons 
of an engine in minute quantities. The oil delivered should 
be just enough to provide the proper piston-seal, and it 
should be fresh from the container when it reaches the hot 
surfaces. The quantity of oil required by an engine can 
be measured in drops per minute, and an engine that receives 
oil in such quantities cannot be subject to over-lubrication. 
Such a system allows the engineer a freedom in design that 
he cannot have if he adopts a flood system of lubrication. 
He can determine piston clearances without regard for oil- 
pumping, and he can work out carburetion and fuel-distri- 
bution problems without fear of interference in the fuel 
charge by excess oil. He finds himself freed of many of the 
aggravating diseases that he has always had to combat. 
Mr. Coleman remarked that his statements are founded on 
good fair test-material or on field experience, and that he 
expects to present the data in detail in a following paper. 

Discussion of the paper centered largely upon the mechan- 
ical details and the performance of the oiling system Mr. 
Coleman advocates. Typical lubricator assemblies were 
illustrated and described. 

An instance of the performance of an oiling system of the 
foregoing type was cited by J. B. Fisher, chief engineer of 
the Waukesha Motor Co., who said that, since installing such 
a lubricator on one of this company’s heavy truck-engines 
2% years ago, the oil consumption has remained steady at 
1% pt. of oil per day. A recent examination of this engine 
showed that the pistons still fit snugly and that very little 
wear had occurred in 2% years, during which time the valves 
had been reground but once. Mr. Fisher said also that if 
almost any piece of machinery is lubricated properly by 
fresh oil definitely placed at regular intervals, wear is almost 
eliminated. 


CRANE PROPOSES HEADLIGHT SOLUTION 





Method for Adequate Headlights Having Lessened 
Glare Given Detroit Section 


An idea, very much in the 
why-didn’t-somebody - think- 
of-that-before class accord- 
ing to one newspaper report, 
was promulgated by H. M. 
Crane, technical assistant to 
the president of the General 
Motors Corporation, at the 
meeting of the Detroit Sec- 
tion held on Nov. 5. In- 
fluenced by the facts that, if 
one drives a car with head- 
lights full-on he risks unmer- 
ciful tongue-lashings from 
approaching car-drivers and 
if he switches off the bright 
lights in response to panicky 
flicker signals from advanc- 
ing motorists he has to grope 
his car along, Mr. Crane, 
realizing the increasing seri- 
ousness of the headlighting problem, has endeavored to mini- 
mize its evils. On this occasion, he summarized his plan, 
his tests and his findings, supplementing his verbal presenta- 
tion with diagrams and headlighting demonstrations. 

In brief, Mr. Crane’s suggested scheme of headlighting, 
after experimentation on his own car with standard equip- 
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ment consisting of head-lamps having parabolic reflectors 
and Bausch & Lomb lenses, mounted 36 in. above the road 
surface and adjusted possibly to a dip of 4 in. in 25 ft., is to 
rotate the lens in the right head-lamp about 9 deg. in the 
proper direction to lower the left-hand end of the projecting 
beam and to raise the right-hand end. A separate switch 
permits the extinguishment of the left headlight alone. With 
that headlight extinguished, the regular city driving or 
parking-light in the low-candlepower bulb furnishes a 
marker-light for the left side of the car. 

When two cars equipped with this system approach each 
other, the left headlight on each car is either extinguished 
or else heavily dimmed, no change being made in either the 
intensity or the direction of the right headlight-beam. The 
result is that the passing light on the right side of the road, 
for each car, is maintained at maximum efficiency, while illu- 
mination on the leftside of the road is in each case furnished 
by the approaching car. This reduces glaring effect at least 
50 per cent. 

The extinguishment of the left headlight produces no ap- 
parent decrease in illumination when another car is ap- 
proaching, as observed by Mr. Crane during many hours of 
night-driving. He said that the light from this lamp, under 
normal conditions, is being thrown on a part of the road 
already lighted by the approaching car and gives no useful 
result in illumination to offset any glare produced by it. At 
the same time, the right headlight, due to the angular posi- 
tion of the beam, rarely throws any blinding rays above the 
wheel-hub of the oncoming vehicle and maintains a long- 
distance beam on the right side of the road, where it is most 
necessary. The advantage of these two points is most notice- 
able on heavily crowned roads, although it is present to a great 
degree under all conditions. 

Mr. Crane stated that the method he advocates is open to 
the objection of a necessity for some control over the direc- 
tion of headlight beams of considerable power. He believes it 
true that this control need not be as accurate as is required 
by the ordinary fixed-beam system; but said that full co- 
operation by car users, either voluntary or under the stress 
of rigid enforcement, is needed for the successful accomplish- 
ment of satisfactory results, with this proposed system or 
with any other system. In the case of second-hand cars, a 
tremendous problem exists for officials who attempt to en- 
force a headlight law. For this reason, Mr. Crane suggests 
the possibility of using diffused light produced by large- 
diameter frosted-bulbs on cars of low price and presumably 
moderate speed. He said that this is the only foolproof sys- 
tem of which he knows, regarding glare, and if set up with 
an arrangement to dim the left headlight, it can be made 
entirely satisfactory. Regarding the bulb equipment for 
headlights of the present conventional construction, he sug- 
gests that these bulbs be frosted over that part of the sur- 
face through which the direct rays from the filament pass 
out through the headlight glass. 

The second paper, by W. D’A. Ryan, was one that he had 
read at a previous meeting of the Metropolitan Section and 
was entitled Specifications for Headlights; it is printed in 
this issue of THE JOURNAL. Supplementing R. N. Falge’s de- 
livery of the third paper, relating to Improvements in Head- 
lighting, he said that one object of using a frosted bulb is to 
eliminate so-called filament reflection, making special refer- 
ence to bulbs containing two filaments. 

“Commenting upon the feasibility of the procedure pro- 
posed by Mr. Crane, attention was called by T. J. Litle, Jr., 
to the difficulties of maintaining headlights in proper ad- 
justment and of enforcing such regulations as may be de- 
vised for operating headlights. J. H. Hunt stated that the 
fundamental point for decision is whether a headlight de- 
vice that can be controlled by the driver is desirable and, 
if so, suggested the possibility that the beam pattern of the 
left light be changed so as to increase the amount of light 
down the road and to compensate for the decrease of light 
from the right headlight because its beam is set at an angle. 
Among the other points brought out in the discussion, the 
liability to failure of any device because of the individual’s 
human vagaries was emphasized. 





HEADLIGHTS ASSUME MAJOR IMPORTANCE 





Increased Headlight-Problem-Research Activity Indi- 
cated at Chicago Section 


Numerous phases of the serious problem of suitable head- 
lights for automobiles and of enforcement provisions and 
procedure for regulation were presented and discussed at 
the meeting of the Chicago Section held on Nov. 20, some of 
the points involved being analyzed more completely than at 
previous Section meetings in New York City and in Detroit 
which featured the general subject of head-lamp illumination. 
H. M. Crane, technical assistant to the president of the 
General Motors Corporation, delivered the paper, enlarging 
upon his previous one entitled A Possible Solution of the 
Headlight Problem, presented on Nov. 5 to the Detroit 
Section. 

With reference to a news item in the Detroit Free Press of 
Oct. 23, dated at Grand Rapids and giving information con- 
cerning the conference on the State uniform traffic-code being 
held at that time, to the effect that “A resolution was adopted 
asking the legislature to standardize headlights for motor 
vehicles,” Mr. Crane asked whether automotive engineers 
feel sure that they know what such standardization ought to 
be and whether they are confident that, if standardization 
follows the lines of what has been done in the East, the result 
will be satisfactory. He supported his critical attitude 
toward the present headlighting situation by making various 
constructive suggestions. 

A brief summary of a possible solution of the headlight 
problem submitted by Mr. Crane is given in the account of 
the Detroit Section meeting of Nov. 5, which appears else- 
where in this issue of THE JOURNAL. He believes that if we 
assume some action by the driver of a car that results in a 
modification of the light distribution from his headlights 
when meeting an approaching car, we shall be able to pro- 
vide a much better driving-light, coupled with a much less 
objectionable glare, than it is possible to provide with fixed 
equipment based on the present standard specifications; and 
that the public as a whole can be trusted to use in a consid- 
erate manner such equipment as he outlined. 

This third recent meeting at which the subject of head- 
lighting was given prominence indicates a realization on 
the part of the automotive industry of the necessity for 
focusing attention on and solving this problem. Mr. Crane 
said that the volume of complaints regarding poor lighting- 
equipment for cars is increasing daily and that engineers 
cannot evade their share of responsibility for a condition 
that all admit is unsatisfactory. He is convinced that we 
never will arrive at a satisfactory result except by a con- 
certed effort of all who have a contributing influence in any 
way. This makes it necessary to add to the rank and file 
of those who have been deliberating on the subject more 
representatives of the builders of cars who control the 
quality of lighting equipment that is supplied the public. 
In the long run the public will get what it demands in the 
way of lighting equipment. 


TYPES OF ROAD AND THEIR PERMANENCY 





Southern California Section Considers Road Construe- 
tion and Disintegration 


Competent engineers of the Pacific coast district presented 
papers at the successful meeting of the Southern California 
Section that was held on Nov. 6 in Los Angeles. Following 
the dinner, which was attended by 78 members and guests, 
the subject of Road Construction and Destruction com- 
manded the attention of those present at the meeting. 

The paper by J. F. Jellick, engineer of the Portland Cement 
Association, was presented by D. L. Holmes of that Associa- 
tion. Asphaltic Concrete Roads was the topic chosen by 
C. P. Jensen, county engineer of Fresno County, Cal., who 
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explained the latest developments in this type of road 
construction. In his opinion, asphaltic concrete roads are 
less expensive than other types in first cost and in upkeep 
and are far more durable. The merits and demerits of the 
various types of road prevalent in Los Angeles were enu- 
merated and commented upon by R. W. Stewart, deputy city 
engineer of Los Angeles. Additional important considera- 
tions relating to the general subject were developed during 
the course of the animated discussion that followed the pres- 
entation of the papers. 


LUBRICATION VISUALIZED 





Oil-Film in Action and Air Lubrication Demonstrated 
at Metropolitan Section 


If grooves of one kind or another are put on tire treads 
to prevent skidding on a slippery pavement, why are grooves 
put in a bearing to make the journal skid on it? This 
question was asked by H. A. Howarth, of the Kingsbury 
Machine Works, who presented a paper on Non-Skid Tires 
and Oil Grooves before the regular monthly meeting of the 
Metropolitan Section held at the Hotel Empire, New York 
City, on Nov. 19. 

The obvious answer, said Mr. Howarth, is that oil grooves 
should not be provided in the loaded side of a bearing, be- 
cause oil grooves are channels through which the oil pres- 
sures in the film are relieved. This relief of pressure thins 
the film and makes the bearing run hotter than it otherwise 
would. By an electric light connected so that the circuit 
was opened when the bearing surfaces became separated 
while in motion, Mr. Howarth also demonstrated how a 
bearing can be lubricated by air. 

As another feature of this interesting program, D. P. 
Barnard, 4th, of the Standard Oil Co. of Indiana, repeated 
his instructive motion picture showing the mechanism of 
bearing lubrication by a colored oil-film in a glass bearing 


which was exhibited during the Summer Meeting of the 
Society. 


KINGSBURY’S EXPERIMENTS 


In describing the experiments of Albert Kingsbury on the 
lubrication of journal bearings, Mr. Howarth related an inci- 
dent that occurred while Mr. Kingsbury was a student at 
Cornell University. Machines for testing oils and bearing 
metals were then in vogue. Dr. Dudley, head of the Penn- 
sylvania Railroad laboratory, had sent several bronze bear- 
ings to Cornell to be compared on Professor Thurston’s oil- 
testing machine. Several students had tested them and in- 
variably found the same relative superiority one to another. 
Professor Thurston then asked Mr, Kingsbury to compare 
them. Mr. Kingsbury, being an experienced and skillful me- 
chanic, first fitted the bearings with equal care to the journal 
of the testing machine, then ran the tests, using the usual 
machine oil. One bearing-metal showed the same friction as 
all the others. Professor Thurston then suggested using 
lighter oil. Even with kerosene Mr. Kingsbury found no dif- 
ference between the bronzes. Why? The bearings were 
fitted so well they did not touch the journal. The friction 
measured by the machine was only that of the oil, and it 
was the same with every bearing. 

Mr. Kingsbury’s notable experiments on air-lubricated 
journal bearings, said Mr. Howarth, were made in 1896. He 
measured the air-film thickness and the pressure all around 
the journal, also the friction. His tests proved by actual 
measurement the correctness of Osborne Reynolds’ mathe- 
matical explanation of lubrication. To Mr. Kingsbury belongs 
the credit for obtaining the lowest reliable experimentally 
determined coefficient of friction, 0.00053. Later, he obtained 
a value of 0.00046 in some tests that have never been pub- 
lished. In 1901, Mr. Kingsbury measured the friction of 
oil-films and found that, at constant temperature and speed, 
the friction is inversely proportional to the film thickness 


down to the least thickness that could be measured, about 
0.000025 in. 


RULES FOR BEARING LUBRICATION 


For the proper lubrication of bearings Mr. Howarth sug- 
gested the following general rules: 


(1) When the bearing completely surrounds the jour- 
nal, the bearing surface may be unbroken by 
grooves except one longitudinal groove along the 
surface about opposite the loaded side. Running 
clearance should also be provided, more for high 
than for low speed. For low speed, the single 
groove may be a small closed-end groove with 
drip lubrication, or it may be a large cooling 
groove with a forced oil-supply, for high speed 

(2) Partial bearings are used by railroads and as 
lineshaft bearings in ships, with the bear- 
ing below the journal. The circumferential 
length of the bearing is usually 120 deg. or less. 
If so, and if not too heavily loaded, it can be 
bored with clearance, or it can be fitted carefully 
to the journal and be suitable for heavy as well 
as light loads. If a partial bearing covers more 
than 120 deg. of the journal, it should be bored 
with running clearance. Partial bearings require 
no grooves. The leading edge, where oil enters 
the film, should be slightly rounded 

(3) Full bearings, with two opposite grooves, 90 deg. 
from the loaded side, are very common, when 
bearings are made in halves. No additional 
grooves should be used. Such bearings should 
be bored with running clearance, the amount de- 
pending on the speed and the load. High-speed 
bearings when heavily loaded may require some 
fitting even though provided with running clear- 
ance 


WHEELS, BRAKES AND TIRES 





Requirements of Motorcoaches and Trucks Investigated 
by Cleveland Section 


Wheels, brakes and balloon 
tires for heavy-duty vehicles 
received a thorough discus- 
sion at the regular monthly 
meeting of the Cleveland Sec- 
tion on Nov. 16. Four papers 
were presented. The first was 
by J. E. Hale, of the Fire- 
stone Tire & Rubber Co., who 
outlined the experiences of 
his company in adapting low- 
pressure tires to motor coach 
service; Elmer A. Clark, of 
the Budd Wheel Corporation, 
Philadelphia, explained the 
problems confronting wheel 
engineers in manufacturing 
wheels for heavy-duty ve- 
hicles; J. Linforth, of the 3. & Haw 
Goodyear Tire & Rubber Co., — 

Akron, Ohio, reported some 
results of operating with low-pressure tires in inter-city 
service; and L. C. Huck, of Oak Park, IIl., presented a 
theoretical discussion of brake design for heavy vehicles. 
More than 200 members and guests were present, J. H. 
Jaschka acting as chairman. 





BALLOON TIRES FOR MOTORCOACHES 


Pneumatic tires for motorcoaches now require from 90 
to 100 lb. per sq. in. pressure and when pumped up to that 
pressure are somewhat hard, said Mr. Hale. As a result, 
the vehicle suffers many jars, vibrations, rattles and jolts 
that make for uncomfortable riding. With such tires, riding- 
comfort must come from heavy bodies and springs; and 
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resort is made even to special seats to reduce the jar and 
make riding more comfortable. 

Believing that a pressure of from 45 to 50 lb. per sq. in. 
is ample for motorcoaches, Mr. Hale described the work 
that had been done to develop a line of balloon tires for this 
service. Practically the same difficulties have been encoun- 
tered, he said, as in developing balloon tires for passenger 
cars; but outside of harder steering, because of the larger 
area of contact with the road, no hindrance, he believed, 
would be met in operating the vehicles. Braking must be 
improved; but consumption of fuel should be no higher. One 
of the principal difficulties is produced by overloading. A 
“mileage expectancy” chart was used to show how mileage 
of tires decreases with overload. 


Disc WHEELS 


Wheels and pneumatic tires for heavy-duty vehicles are 
so closely associated, said Mr. Clark, that it is virtually 
impossible to discuss them separately. Each imposes con- 
ditions upon the other. Development of pneumatic tires for 
heavy-duty vehicles has, until recently, suffered from this 
lack of coordination. 

The use of small-size tires in dual formation has been 
impeded by the lack of a practicable wheel to complete the 
assembly. The dual wheel has received its best development 
abroad. What a tire requires for adequate service is some 
means of shifting the load, a protection against continually 
being called upon to do its maximum; in other words, more 
tires. This may be accomplished by six-wheel or eight-wheel 
vehicles or by axles carrying dual wheels. About 40,000 
installations of the Budd-Michelin type of dual disc wheel 
are now operating in this Country. 

The reason for the greater life of tires when used in dual 
formation depends largely on the greater stability to be 
found in four side walls than in two, as is the case with the 
giant single tire; the height of the side wall is reduced 
through the use of smaller tires, and the side roll is mini- 
mized or distributed over the four side walls. Other ad- 
vantages to be gained through “dualing” are the possibility 
of using one size of tire for both front and rear, the suit- 
ability of one spare tire for all wheel positions, and the 
use of tires of smaller size and frequently of total less cost 
than that of a single tire of equivalent or even lower carry- 
ing-capacity. 

CONSTRUCTION OF DISC WHEELS 


Standard disc-wheel equipment, said Mr. Clark, consists of 
two parts: the hub, permanently mounted on the axle, and 
the disc and rim that form an integral construction and are 
demountable at the hub. The number of studs in the hub 
and the bolt circle on which the studs are set are standard- 
ized. The wheels are formed from a single disc of steel, the 
blank being tapered by rolling from a thick section at the 
center, where the load concentrates and where strength is 
needed, to a thinner section at the rim, where the load spreads 
out over a larger area. All wheels are formed in convex 
shape and are assembled in the rim under heavy hydraulic 
pressure, all those of a given rim size or bolt circle being 
identical and interchangeable. The same hubs will take 
wheels of the 20 or 24-in. size. Many advantages accrue 
from the fact that all wheels are convex but this has also 
been the cause of criticism because too much use has been 
made of the concave side. Center-pivot steering is easy 
with the convex type of disc wheel and advantage has been 
taken of the concave side for housing the brake-drums, a 
feature that enables the minimum tread and over-all width 
to be secured without reducing the spring centers. When 
used with 20-in. wheels, with their reduced brake-drum 
diameters coupled with an increased amount of braking, 
the tires suffer from excessive heat. 

Using larger wheels tends to obviate this difficulty but 
imposes the additional burden of securing low floor and body 
heights. Injecting a current of air inside the drum may 
be sufficient to keep the temperature down to an allowable 
figure. The burden of relieving the heat has been thrown 
on the tire and the wheel, but changes in the brake-band 
material may assist. Asbestos brake-linings serve as insu- 
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lators to hold the heat; metal-to-metal braking has been 
reported to relieve it. 


WHEELS ADAPTABLE TO BOTH SOLID AND PNEUMATIC 
TIRES 


Pneumatic tires are not adapted to all classes of service 
but it is possible to use wheels on which a change from solid 
to pneumatic tires can be made later, if such a change should 
be considered advisable. It is possible to mount a solid and 
a pneumatic-tired wheel in combination on the same hub, 
Motorcoaches thus equipped allow the vehicle to ride on the 
pneumatic tires when operating under light loads and on 
both the solid and the pneumatic tires when the load increases 
to a point at which the pneumatic would be overloaded. The 
quality of the riding is said to be better than that of solid 
tires alone and to be only slightly worse than that of exclu- 
sively pneumatic tires. 

In Mr. Clark’s opinion, the program for extending the use 
of pneumatic tires should be to obtain first a satisfactory 
wheel, then a versatile one. The wheel should be equally 
suitable for use in front, at the rear, as part of a dual 
assembly or singly and for either a single or a double-deck 
motorcoach or for a 5-ton truck. 


BALLOON TIRES IN SERVICE 


Mr. Linforth expressed the belief that the use of balloon 
tires on heavy-duty vehicles would come much more quickly 
than most motorcoach engineers appreciate. His experience 
has been that each balloon-tire installation has produced 
enthusiasm on the part of the operator because of the 
greatly improved cushioning effect, the increased minimum 
speed allowed and the additional selling appeal of the motor- 
coach, and that the patrons have commented favorably be- 
cause of the greater riding-comfort and noticeable decrease 
in vibration and noise. 

Among the observations made in watching the performance 
of approximately 300 balloon tires in service were the fol- 
lowing: The mileage to be expected appears to be equal to 
that of high-pressure tires; as new wheels, and usually new 
hubs and brake-drums, are required in practically every 
case where dual rear wheels are used, the cost of changing 
over from high-pressure tires is high, consequently, the 
proper place for introducing the balloon tires is as original 
equipment on new motorcoaches; results show that punctures 
do not occur more frequently than with high-pressure tires; 
a decrease in the running-time is possible because of an 
increase of the minimum speed without increasing the maxi- 
mum speed, owing to the fact that slowing-up is not neces- 
sary in passing over rough portions of the road; balloon 
tires add to the safety of the motorcoach because of their 
ability to hold the road on wet as well as dry surfaces 
better than do high-pressure tires; a large number of ques- 
tion cards returned by passengers express their satisfaction 
with the improved riding-quality. 


BRAKE DESIGN FOR HEAVY SERVICE 


Brakes for heavy vehicles next received consideration in 
a paper presented by Mr. Huck. This problem becomes espe- 
cially serious and difficult, he said, because the modern motor- 
coach not only combines weight and speed but, on account 
of frequent applications of the brakes, introduces the at- 
tendant problem of dissipating an increased amount of heat. 
In designing brakes a certain coefficient of friction must be 
assumed and, as this is likely to vary with the temperature, 
the problem of dissipating heat becomes important. As the 
diameter of the brake-drum cannot be increased in propor- 
tion to the increase of weight and as the weight of a heavily 
loaded motorcoach is approximately 20,000 lb. as compared 
with less than 5000 lb. for that of a passenger car, about 
four times the braking effort is required; consequently, the 
operator must exert four times the pedal pressure. As the 
operator’s muscular development is limited, some outside 
force, such as compressed air, intake-manifold vacuum or 
the inertia of the moving vehicle, must be utilized to supple- 
ment it. In the author’s discussion, only the last named 
force, termed “self-actuation,” is considered. 
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Besides having greater ease of operation, said Mr. Huck, 
brakes that are as sensitive as possible without being 
“grabby” are desirable, as they allow the reduction of the 
mechanical advantage in the brake-operating linkage. This, 
in turn, results in less frequent adjustments for wear, elimi- 
nation of the necessity for an uncomfortably great pedal- 
throw, and, in the case of internal brakes, makes it possible 
to “follow-up” the expansion of the brake-drum due to 
heating. . 

Further limiting his discussion to that of the actuation of 
a rigid-shoe type of internal brake, Mr. Huck submitted a 
mathematical analysis of the forces entering into brake de- 
sign and the determination of the values of the actuation 
factor, actuation constant, anchor-pin ratio, the limits of 
the safe arc of contact without the possibility of grabbing, 
and the relative actuation, braking effort and life of jour- 
naled and floating cam brakes. 


BLow-OUTS 


Replying to a question in the discussion that followed, 
Mr. Hale stated that blow-outs of balloon tires were not 
more frequent nor more serious than those of high-pressure 
tires, and that he had heard of only one case of shimmying. 

Regarding the relative merits of single and dual tires, 
I. R. Renner, of the B. F. Goodrich Co., while admitting 
that, with single tires, two sizes of spare are necessary, 
that immediate change is obligatory in case of puncture or 
failure of the tire and that greater loss is incurred if the 
tire is run when deflated, maintained that single tires are 
all “working,” less time is required for inflation and the 
over-all width of the vehicle is reduced; also, that equaliza- 
ing the pressure in dual tires is difficult and that, if one 
fails, the other is not capable of withstanding the additional 
pressure. But the question, he said, was not which tire 
appeals to the operator or the manufacturer, but how it fits 
best into his program. 

The heating problem caused animated discussion, the 
consensus of the opinions of several speakers being that the 
heat should be removed by inducing a greater circulation of 
air. 

H. D. Hukill called attention to the fact that experiments 
with power brakes made several years ago had demonstrated 
that uniform braking results could be obtained with metal- 
to-metal brakes, that with them the cooling is better than 
with fabric-lined brakes and that, if the heat can be re- 
moved, metal-to-metal brakes can be used on mountain 
grades on which fabric linings would burn out. 


AUTOMOBILE TESTS AND EXHAUST EFFECT 





New England Section and New Haven Mechanical 
Engineers Hold Joint Meeting 


Rear-Wheel Tests of 100 Automobiles, by Prof. E. H. Lock- 
wood; Toxic Effects of Motor-Vehicle Exhaust, by L. E. 
Crooks; and Truck Transmission Efficiency Experiments, by 
L. M. Porter, were the titles of three papers that featured a 
joint meeting of the New Haven Section of the American 
Society of Mechanical Engineers and the New England Sec- 
tion of this Society, at Mason Laboratory, Yale University, 
New Haven, Conn., on Nov. 19. 

During the afternoon preceding the meeting a demonstra- 
tion of rail-cars was given by the New York, New Haven & 
Hartford Railroad under the direction of W. L. Bean, assis- 





tant mechanical manager, and his assistants, H. P. Haas and 
D. L. Bacon. Two types of car were displayed, illustrative 
of those now in use on branch lines. The runs were made 
from New Haven to Devon Junction, near Bridgeport. 

Professor Lockwood’s paper comprised reports on tests of 
automobiles that have been carried on at the Mason Labora- 
tory since 1916, the term automobile being used in its widest 
sense and including motorcycles and trucks as well as pas- 
senger cars. 

The paper by Mr. Crooks covered the problem arising from 
the exhaust from motor vehicles, the subject being discussed 
from both the sanitary and engineering viewpoints in a hu- 
morous as well as instructive manner. 

Mr. Porter’s contribution was of the nature of a progress 
report and described the apparatus and methods being used 
to measure the friction of truck transmissions. The essential 
feature of the apparatus was said to be a cradle dynamometer 
that is substituted for the gasoline engine, while a rear-wheel 
dynamometer registers the torque at the rear tires, the dif- 
ference between the input and output torques giving a direct 
measure of the friction. M. R. Wolfard, chairman of the 
Section, presided. 


MECHANISM OF LUBRICATION 





D. P. Barnard Exhibits Motion Picture Showing Oil 
Flow Before Dayton Section 


The visualization of lubrication entertained the members 
of the Dayton Section and their guests at the regular monthly 
meeting on Nov, 25. D. P. Barnard, 4th, of the Standard Oil 
Co. of Indiana, was the speaker of the evening and enlivened 
the meeting by repeating his interesting and instructive 
motion picture showing the mechanism of lubrication by a 
colored oil-film that could be seen through a glass bearing. 
This picture was the same as that shown to members at the 
Summer Meeting of the Society. 

Mr. Barnard gave a preliminary explanation of the lubri- 
cation process by stating that sliding surfaces, when heavily 
loaded and working at low speed, are lubricated by the prop- 
erty of the lubricant called “oiliness”; elsewhere, the lubri- 
cation is effected by the viscosity of the fluid film. This film 
is formed by the action of the lubricant in adhering to the 
journal while it is in motion and in being dragged along 
with it between the rubbing surfaces. Conditions, therefore, 
must be such that an adequate supply of lubricant will be 
provided and an opportunity given for it to be trapped be- 
tween the rubbing surfaces and actually wedge them apart. 
Hence, a certain amount of clearance is requisite. The next 
essential is a flow of oil; that is, the oil must flow from 
some point where the journal can pick it up, carry it through 
the bearing and discharge it again. Care must be taken that 
the oil cannot escape before doing its work, consequently, 
the loaded side of the bearing should contain no oil grooves. 
These should be on the unloaded side, where the oil can gain 
an easy entrance. Placing oil grooves on the loaded side, 
instead of putting oil where it is needed, tends merely to 
decrease the effective area of the surface that can form a 
supporting film. 

In showing the pictures, Mr. Barnard explained that, for 
sake of simplicity, the initial study had been made of a 
bearing without grooves and that to visualize the action of 
the oil through the glass bearing a mixture of glycerine and 
dye of approximately the same viscosity as the oil had been 
mixed with it. 
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‘Tae extent to which the public is using local transporta- 

tion supplied by companies operating electric railways is 
phenomenal. Last year, it totaled approximately 16,000,000,- 
000 persons. This represented three-fourths of all travel 
within cities. The vehicles bearing this traffic comprise but 
one-fourth of the total number of vehicles used on the streets. 
Even though every person were financially able to use some 
other vehicle, it is clear that enough street-space could not 
be provided for the vehicles. 

The cities of our country have grown to their preeminent 
greatness by reason of the excellence of the public trans- 
portation that has been provided. No city can expand in 
area or in industrial importance unless this vital agent is 
prepared to take the lead in such expansion. 

Almost 50,000,000 passengers now are riding on the elec- 
tric cars of the United States every day. If even one-half 
of our city population attempted to travel only by motor 
ear, the streets would be absolutely impassable. 


THE PLACE OF THE MOTORCOACH 


The motorcoach has a very definite place in local trans- 
portation but it is not destined to take the place of all elec- 
tric cars or any considerable percentage of them in urban 
travel. In any city the mass of the people travel within 
limited periods of time. In fact, fully one-half of all local 
riding is done in most cities during about 4 hr. of the day. 
For this reason vehicular space is at a great premium dur- 
ing that time, and the vehicle that will carry the largest 
number of persons and make the best time is the one that 
will endure. The only vehicle created up to the present time 
that will do this satisfactorily is the electric car. 

In supplemental service the motorcoach is performing a 
very good work. More than 4000 motorcoaches now are 
being operated by electric-railway companies and many more 
of them will be operated in the future. It is a significant 
fact that although we have been hearing for a number of 
years that the motorbus, as it was formerly called, was 
about to supplant the electric car, no city in the United 
States of over 50,000 population now is dependent solely on 
vehicles of this character for its local transportation 
service. 

The motorcoach has had every opportunity in London to 
supplant the electric car, if it were capable of so doing. It 
has been relieved of practically all tax obligations, but until 


URBAN TRANSPORTATION 











recently was not required to maintain schedules, being per- 
mitted to roam about wherever it pleased to pick up passen- 
gers. In fact, in a very large part of downtown London, 
electric cars are not permitted to operate, and in this section 
motorcoaches have had full sway. Despite these advantages, 
the best the motorcoach was able to do in London, up to the 
time that it so congested the streets that further additional 
movements were impossible, was to carry something less than 
40 per cent of the total traffic. Electric cars were found to 
be absolutely essential to local-traffic movements. Further- 
more, so great has become the congestion from the motor- 
coaches doing a 40-per cent service, that approximately one- 
fourth of these vehicles now are about to be removed by the 
London Traffic Committee. 


USE VEHICLES BEST FITTED TO GIVE SERVICE 


The private automobile has given the people such a con- 
venient means of travel that the so-called “riding habit” 
of the cities has changed. In this transition period it is 
necessary to make a scientific survey of each community to 
determine just what service is really required. The service 
must be built up by the use of such vehicles as will give the 
best results. 

The progressive electric railways, and those which are 
approaching financial success most rapidly, are the ones that 
no longer consider themselves merely railway corporations, 
but the transportation agents of their communities prepared 
to use to the fullest extent both rail-cars and motorcoaches 
for the convenience of the public. 

The art of urban transportation has been a gradual, slow 
development. The motor vehicle, as a valuable medium of 
such transportation, has taken 10 years to reach its present 
form, and marked improvements will be required before its 
actual place in the transportation fabric can be determined. 
The motorcoach or stage is a fixture in practically every 
community for the complete development of the requirements 
of the people for travel. Its use must, however, be such that 
it will fit into the public requirements for a completely coordi- 
nated system of transportation serving all portions of the 
city. Primarily, it must be under the same regulation as 
the other medium of public transportation and its use must 
fill in the apparent need for service.—From an address, at 
Babson Park, of Managing Director Storrs, of the American 
Railway Association. 





SPECIAL CAR REQUIREMENTS OF THE ORIENT" 


N 1921 I had the pleasure of visiting 15 countries in the 

Far East in the interests of the motor car business and 
found that in the Orient they also have a few engineering 
problems. In Japan, because there are no sidewalks, pedes- 
trians as well as motor cars must use the streets, and, as 
there is a great deal of rain, it is necessary to devise a splash 
apron or fender to be attached to the wheel hub to hang 
down beside the wheel so that muddy water will not be 
splashed on the pedestrians in the narrow streets. The 
Japanese driver who drove me around Tokio and to the 
Japanese motor truck factories, said that there were more 
than 500 different types and fittings of these wheel aprons. 

In the Philippines and in Singapore the average mud 
fender on the American automobile lasts about 30 days. 
There is some chemical in the water or the ground that eats 
the metal. The fenders on even our highest-priced cars had 





1Abstract of remarks at the meeting of the Southern California 
Section, May 22, 1925, made by Don Smith. Mr. Smith is vice- 
president of the Los Angeles Automobile Dealers Association, Los 
Angeles. 


to be replaced with fenders of a different material in from 
30 to 60 days. 

In Siam it was impossible to sell a closed automobile be- 
cause the only time when automobiles were used in that 
country was in the evening after the sun had gone down. 
They were used only for cooling off after the heat of the day, 
by the American and European residents, who always had 
the tops down. 

The use of any kind of a signaling device except a bulb 
horn was not permitted in most of the Oriental countries at 
that time. Every American car with an electric horn had to 
have it removed immediately. It was also against the law 
to use an exhaust whistle. 

The customary American top material was not suitable for 
those countries and the tops had to be replaced with khaki 
tops that would withstand the sun and torrid rains. 

Those are extreme examples that indicate the possibilities 
of development of motor vehicles that will more nearly meet 
the cross-section of demand in this part of the world. 
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STANDARDIZATION ACTIVITIES 


The work of the Divisions and Subdivisions 
of the S. A. E. Standards Committee and 
other standards activities are reviewed herein 


MOTORCOACH BATTERIES SIMPLIFIED 





Seven Sizes Recommended by Storage-Battery Division 
for Future Practice 


The present S.A.E. Standard for Storage-Batteries covers 
passenger-car and motor-truck batteries, but, owing to the 
special requirements of motorcoach service, is not satisfac- 
tory for the last-named service. The need for standard 
motorcoach sizes was, accordingly, considered by the Storage- 
Battery Division. 

Information on current practice was obtained and a special 
Division meeting held on Nov. 12, at which the data were 
reviewed and seven sizes of battery selected as meeting satis- 
factorily the present requirements of the motorcoach in- 
dustry. 

The existence of motorcoach storage-battery standards will 
make it possible for motorcoach engineers to design battery 
compartments of such size that, in case it is impossible to 
obtain batteries from the original source of supply, other 
makes of battery can be used without rebuilding the com- 
partments or using undersized batteries. 

The battery dimensions recommended are over-all dimen- 
sions. Although the capacities that have been specified for 
passenger-car and motor-truck batteries are based on the 
20-hr. and 20-min. ratings, it is proposed to rate motorcoach 
batteries on the basis of the minimum current in amperes for 
20 min. and the minimum capacity in ampere-hours at an 
8-hr. rate. The 8-hr. period was selected on the assumption 
that an emergency requiring the entire lighting-load for 
more than 8 hr. would seldom arise and that the resulting 
current-rate, if based on a 8 or 5-hr. period, would be too 
high. The dimensions of battery sizes proposed are as given 
in the accompanying table. 


PROPOSED MOTORCOACH STORAGE-BATTERY DIMENSIONS 


Battery No.of Maximum Over-All Dimensions, In. 
No. Cells Length Width Height 
21 3 17 7% 10% 
22 3 19% 7% 10% 
23 3 25% 7% 10% 
24 6 26% 75. 10% 
25 6 20% 95% 10% 
26 6 27% 7% 10% 
27 


6 30% 7 10% 


The proposed sizes will be extended to include the capacities 
based on the 8-hr. and 20-min. ratings and the complete 
recommendation submitted for adoption at S.A.E. Recom- 
mended Practice at the January Meeting of the Standards 
Committee. 

The reduction to practice of the proposed motorcoach bat- 
tery standards will be impossible without the active coopera- 
tion of the motorcoach builders. If they are not in favor of 
restricting their purchases to the sizes standardized, battery 
manufacturers can be found who will make non-standard 
sizes. On the other hand, motorcoach builders not entirely 
“sold” on the importance of standardizing motorcoach bat- 
teries can be influenced to abide by the standard sizes adopted, 
provided the battery manufacturers appreciate the impor- 
tance of limiting production to only standard sizes and will 
explain matters clearly to such prospective purchasers. 

Those present at the Storage-Battery Division meeting 
were W. E. Holland, of the Philadelphia Storage Battery Co., 
chairman; A. K. Brumbaugh, of the Autocar Co.; Bruce 
Ford, of the Electric Storage Battery Co.; L. E. Lighton, of 
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the Electric Storage Battery Co.; E. L. Longaker, of the 
Electric Storage Battery Co.; Irvine M. Noble, of the Con- 
solidated Battery Co.; J. L. Rupp, of the Westinghouse Union 
Battery Co.; Dr. G. W. Vinal, of the Bureau of Standards; 
and C. E. Heywood, of the Society Standards Department. 


TO REVIEW ELECTRICAL STANDARDS 





Motorcoach Practice Requires Special Generator and 
Starting-Motor Mountings 


It was brought out at the October meeting of the Electrical 
Equipment Division that the present S.A.E. Standards for 
Generator and Starting-Motor Mountings are not suitable 
for motorcoach service and that special mountings designed 
for loads encountered in motorcoach practice should be de- 
veloped. It was also thought that the present standard 
mountings should be carefully reviewed as changes have been 
taking place in passenger-car practice that will necessitate 
changes in the present specifications. 

As it was thought advisable to appoint a special Subdivi- 
sion to make this review and to develop any new specifica- 
tions found necessary, the following Subdivision was ap- 
pointed: 

T. L. Lee, Chairman 
W. B. Churcher 
M. P. Ferguson 


North East Electric Co. 
White Motor Co. 
Eclipse Machine Co. 


L. P. Kalb Continental Motors Corporation 

C. H. Kindl Remy Electric Co. 

E. T. Larkin Sterling Engine Co. 

B. M. Leece Leece-Neville Co. 

W. P. Loudon Dayton Engineering Laboratory 
» Co. 

G. J. Rackham Yellow Coach Mfg. Co. 

M. E. Toepel International Motor Co. 


FURTHER TESTS TO BE MADE 





Result of First Series of Tests on Black Baking-Enamel 
Inconclusive 


At a meeting of the Subdivision on Black Baking-Enamel 
held in Detroit on Oct. 22, the results of the cooperative tests 
that had been made in the last year on black baking-enamel 
were reviewed and it was decided to make a new series of 
tests that, it is hoped, will prove that laboratory tests can be 
specified that will indicate how enamel will endure in actual 
service. 

The cooperative tests in the last year were made by 13 
laboratories connected with the enamel and car manufac- 
turers represented on the Subdivision, the tests having been 
started in October, 1924, as a result of a meeting held at 
that time. The material tested was obtained by the Standards 
Department from the enamel manufacturers and sent to the 
testing laboratories in quart cans under identification sym- 
bols known only to the Standards Department. The labora- 
tory tests on these samples were checked by exposure tests 
made during the year, all tests having been agreed upon by 
the Subdivision at the October, 1924, meeting. 

At a meeting of the Subdivision members on Oct. 22, 1925, 
it was impossible to base any definite conclusions on the 
results of the exposure tests, the results for the various 
grades of enamel varying over a wide range. It was, con- 
sequently, decided to obtain further samples of enamel. for 
the purpose of making another series of tests on three quali- 
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ties designated as high, medium and low-grade. To obtain 
definite agreement as to the result of the exposure tests, the 
test panels are to be sent to one member of the Subdivision 
for exposing, meetings of the Subdivision to be held at his 
office at the end of 1, 3 and 5 months and 1 year to ex- 
amine the condition of the test panels. 


SPARK-PLUG STANDARD REVISED 





Definite Skirt Lengths of 5/8, 13/16 and 1 In. Specified 
in Proposed Change 


At the October meeting of the Engine Division, the follow- 
ing spark-plug dimensions were recommended as a revision 
of the present S.A.E. Standard for Spark-Plugs, printed on 
p. Al0 of the S.A.E. HANDBOOK: 

Hexagon.—All spark-plug shells shall have a hexagon 
of 15/16 or 1% in. across the flats 

Skirt Lengths.—The distance from the gasket seat 
of the spark-plug to the end of the spark-plug shell, 
commonly known as the “skirt length,” shall be %, 
13/16 or 1 in.; and the length of the thread for the % 
and 13/16-in. skirt-lengths shall be % in. and for the 
l-in. skirt-length, 23/32 in. 

Terminal Threads.—The terminal threads shall be 
No. 8—32 or 0.183 in.—32 

Firing Points.—The maximum projection of the 
firing-points below the shell shall be 3/16 in. 

Clearance.—The minimum distance from the spark- 
plug seat to the nearest object over the spark-plug 
shall be 2% in. 

Metric Spark-Plugs.—The title for the present stan- 
dard printed on p. All for “Aeronautic Spark-Plugs” 
shall be changed to “Metric-Type Spark-Plugs” 

The Engine Division action in connection with the above 
dimensions was taken only after a careful analysis of cur- 


TABLE 1—NUMBER AND PERCENTAGE OF AUTOMOBILE 
BUILDERS USING VARIOUS SPARK-PLUG DIMENSIONS 


Spark-Plug Shell Threads’ 





Thread Number Percentage 
% in.—18 176 (28) 95 (85) 
Metric 6 (2) 3 (6) 
Pipe (% in.) 5 (3) 2 (9) 


Hexagon Dimensions 
% in.—18 Spark-Plug Metric-Type Spark-Plug 


Hexagon No. Percentage Hexagon No. 
1% 132 (19) 738 (68) lin. 6(2) 
15/16 26 (5) 14 (18) %-in. Pipe Spark-Plug 





i 24 (4) 13 (14) 15/16in. 5 (8) 
Lengths from Shoulder to End of Shell for % In.—18 
Spark-Plug 
Length, In. Number Percentage 
19/32 3 (1) 1.6 (8) 

56 137 (14) 74.6 (50) 
11/16 1 (0) 0.5 (0) 
% 1 (0) 0.5 (0) 
13/16 21 (5) 11.4 (18) 
% 12 (6) 6.5 (22) 
15/16 4 (2) 2.2 (7) 
1% 4 (0) 2.2 (0) 
1% 1 (0) 0.5 (0) 
Terminal Thread 
Thread Number Percentage 
0.183 in.—32 110 (19) 56.2 (57) 
No. 8—32 83 (14) 42.3 (43) 
No. 10—32 1 (0) 0.5 (0) 
No. 7—36 1 (0) 0.5 (0) 
5/32 in.—32 1 (0) 0.5 (0) 
Projection of Points 
Distance, In. Number Percentage 
3/16 111 (19) 56.7 (57) 
5/32 84 (14) 42.8 (43) 
% 1 (0) 0.5 (0) 
1 Figures in parentheses indicate the number or percentage 


of the 33 cars having the largest production. 
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rent practice, both by the Division and by the Spark-Plug 
Subdivision under the chairmanship of A. A. Bull. A 
summary of current practice, indicating the number of com- 
panies using the dimensions adopted as standard, is given 
in Table 1. 

The reason for specifying a minimum clearance of 2% in, 
over the spark-plug seat is that certain car builders have 
located metal covers and other metallic parts too near the 
spark-plug terminals, this resulting in short-circuiting under 
certain operating-conditions. It is believed that this matter 
should be given proper attention by designing engineers, as 
certain definite spark-plug over-all lengths must not be ex- 
ceeded if the spark-plugs are to operate properly. This 
situation was covered in an article appearing in the April, 
1925, issue of THE JOURNAL, on p. 411. 

The present S.A.E. Standard does not specify definite 
skirt-lengths, but a %-in. minimum dimension. The varieties 
of spark-plug that are necessary to service existing automo- 
biles is being simplified by the spark-plug manufacturers to 
decrease the capital tied up in service stocks and it is conse- 
quently believed desirable to extend the present standard to 
specify definite skirt-lengths. With the three skirt-lengths 
proposed, the specifications cover seven spark-plug sizes, as 
is shown in Table 2. 


TABLE 2—PROPOSED S.A.E. STANDARD SPARK-PLUG SIZES 


Thread Hexagon Skirt Length 
% in.—18 15/16 5g 
% in.—18 15/16 13/16 
% in.—18 15/16 1 
% in.—18 1% 5% 
% in.—18 1% 13/16 
% in.—18 1% 1 
18 mm.—1% mm. 1 9/16 


Although the 1-in. skirt-length is not used to material ex- 
tent in present production, it is specified because of the 
tendency in engine design toward smaller cylinders, making 
longer spark-plugs desirable to allow more room for the 
water-jacket. 

Since the original survey of current practice was made, 
it has been stated that several car builders are considering 
adopting the 15/16-in. in place of the %-in. hexagon, and 
the Division hopes that eventually the standard, revised as 
proposed, will be adopted by every builder of automotive 
vehicles. 


LAMP GLASS DIAMETERS UNCHANGED 





Present Standard for Notching Revised To Specify but 
One Notch 


To determine the effectiveness of the present S.A.E. 
Standard for Head-Lamp Glasses, p. B3 of the S.A.E. HAND 
BOOK, a resurvey of general practice was made which indi- 
cated that the standard 8-5/32, 8%, 9 and 9%-in. outside 
diameters were used by only 32 of 72 passenger-car com- 
panies, or by about only 40 per cent. The notching dimen- 
sions specified in the standard were used by certain manu- 
facturers in some details, but by no manufacturer in all 
details. It was felt that the standard had not been adopted 
more generally because of the individual requirements of the 
car builders, but information obtained in this connection 
showed that of 30 companies, 4 made it a policy to specify 
the glass dimensions, whereas 26 left this matter entirely to 
the lamp manufacturers. 

At a meeting of the Lighting Division in October it was 
stated that, although the information as to the extent of 
the use of this standard did not seem to be particularly en- 
couraging, considerable good had really been accomplished, 
especially in view of the fact that automobile head-lamps are 
getting to be more in the class of specialty products. It was 
recommended, however, that a single notch at the bottom of 
the glass should be specified instead of four notches, located on 
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the horizontal and vertical center-lines and that head-lamps 
should be so constructed that the glass cannot be improperly 
installed. 


PATCHING OF LEATHER APPROVED 


The following clause has been approved by the Passenger- 
Car Body Division for inclusion in the specifications for 
Upholstery Leather’ now printed on p. L7 of the S.A.E. 
HANDBOOK : 


Not more than 15 per cent of the hides supplied may 
have up to five patches. The patches shall be equal to 
the rest of the hide in strength and flexibility, shall 
be invisible from the finished side and shall be water- 
proof. Weak or open veins and knife-cuts shall be 
reinforced and classed as patches. 

At the 1925 Annual Meeting, the patching of grub-holes 
and other defects in upholstery leather was recommended by 
K. L. Herrmann, of the Studebaker Corporation of America, 
in a paper on automobile upholstery. It was stated at that 
time that patching methods had been developed which re- 
sulted in patches that were as strong and as flexible as the 
hide and that could not be detected from the finished side. 
The use of patched hides was not permitted by the leather 
specifications adopted at that meeting, however, as manufac- 
turers were not equipped to patch leather in production, the 
patches being of temporary nature intended to prevent the 
coating from penetrating the hide. Since that time informa- 
tion has been obtained showing that leather is now being 
patched satisfactorily, a pyroxylin cement being used. 


PISTON-RING OVERSIZES ADOPTED 





Engine Division Approves Report Submitted by A. W. 
Reader 


The report on Piston and Piston-Ring Oversizes prepared 
by the subdivision, of which A. W. Reader, of the General 
Motors Corporation, is chairman, the other members being 
R. J. Broege, of the Buda Co., and A. F. Milbrath, of Wis- 
consin Motor Mfg. Co., was adopted at the October meeting 
of the Engine Division. This report, which was drafted as 
a result of the conference held in December, 1924, under the 
auspices of the Division of Simplified Practice of the Depart- 
ment of Commerce, as reported on p. 319 of the October issue 
of THE JOURNAL, follows: 


Standard oversize pistons for passenger-car, motor- 
boat and airplane internal-combustion engines shall be 
0.003, 0.005, 0.010, 0.015 and 0.030 in. The standard 
oversizes for tractor, truck and industrial internal-com- 
bustion engines shall be 0.010, 0.020, 0.030 and 0.040 in. 
Larger oversizes, when necessary, shall be held to mul- 
tiples of 0.010 in. 

Piston-rings shall be held to the same oversizes, 
omitting the 0.003-in. oversize, as are specified for 
pistons. 


At the Engine Division meeting, comments submitted by 
the passenger-car and truck builders with reference to the 
proposed oversizes were reviewed. Although the report met 


with general approval, the following comments are of 
interest. 


We see no good reason for the inclusion of the 
0.010-in. oversize piston, particularly for truck work as 
very little advantage, if any, is gained from a power 
standpoint by fitting new pistons of this size in a worn 
bore. Cylinder bores are usually worn tapered or out- 
of-round to such an extent that it would be difficult to 
fit a piston of this size in a bore with only a moderate 
amount of wear. 

As for the 0.020-in. oversize, a cylinder worn suf- 
ficiently to take a 0.020-in. piston would in our opinion 
require regrinding, and cylinders that require regrind- 
ing do not as a rule clean up with less than 0.030-in. 
increase in diameter. 
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We have, therefore, established our practice on a 
basis of these two dimensions, using standard pistons 
for all normal replacements where regrinding is not 
required. 





We have found, from past experience, that the re- 
grinding sizes for cylinders should be spaced 0.015 in. 
apart to conserve the life of the cylinder-block and also 
to clean up the large majority of cylinders that require 
regrinding and refitting with new pistons and rings. 
We carry the 0.005-in. oversize piston for lapping in 
blocks that have one or two cylinders worn a trifle over- 
size or out-of-round, but not seriously enough to war- 
rant regrinding all the cylinders. 

We do not approve the carrying of 0.003, 0.010 and 
0.020-in. oversize pistons in addition to the regular 
0.005, 0.015, 0.030 and 0.045-in. oversizes as this in- 
creases the dealer’s investment considerably- without 
any compensating result. We recommend the fourth 
regrinding size on our engines as this increases the 
life of the block approximately 25 per cent, although 
we realize that the manufacturer who may have a 
thinner cylinder-wall to begin with or has less accurate 
foundry work might not find this practice feasible. 


FUSE-CLIP RADII SPECIFIED 





Electrical Equipment Division Recommends Radii To 
Obtain Four-Point Contact 


The present S.A.E. Standard for Fuses and Fuse-Clips, 
p. B32 of the S.A.E. HANDBOOK, specifies that clips shall be 
made so that fuses cannot slip out accidentally and shall be 
fastened to a base such that they cannot turn. 

At the October meeting of the Electrical Equipment Divi- 
sion it was thought that the standard should specify a radius 
for that part of the clip which holds the fuse and that this 
radius should be slightly smaller than the radius of the 
ferrule on the fuse so as to obtain the four-point contact. 
It was, consequently, recommended that the present standard 
be revised to specify a 3/32-in. radius for %-in. ferrules, a 
5/32-in. radius for 13/32-in. ferrules and a 3/16-in. screw- 
hole in the bottom of the fuse-clip, as shown in the accom- 
panying drawing. 





“ " 
R= 3 for ferrules 


-5 i 13 uv 
P= for 5 Ferrules 
PROPOSED STANDARD F'usp-CLIPs 


The Division recommended also that the voltage specified 
for lighting circuits be increased from 25 to 40, because of 
the increase in the use of 32-volt systems on motorcoaches. 


TRANSMISSION BRAKE-DRUMS CONSIDERED 


At the October meeting of the Transmission Division it 
was suggested that specifications should be drawn up for the 
transmission type of brake-drum in view of the extensive 
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use of this type of brake on passenger cars, as a result of 
the introduction of the four-wheel brakes, and on motor- 
coaches and other heavy vehicles. The Standards Depart- 
ment is to obtain information on current transmission brake- 
drum practice as a basis for future Division deliberation. 


“DEPRESSED BEAM” STANDARD NEEDED 





Lighting Division To Prepare Specifications for New 
Type of Illumination 


At the October meeting of the Lighting Division, the need 
for a definite specification covering the characteristics of 
head-lamp illumination when the beam is depressed or tilted 
was emphasized. C. A. Michel, chairman of the Division, in 
accordance with the Division recommendation that specifica- 
tions should be prepared, appointed J. H. Hunt, of the Gen- 
eral Motors Corporation Research Laboratories, chairman of 
the Subdivision to handle this problem, the other members 
being R. N. Falge, of the National Lamp Works of the Gen- 
eral Electric Co.; C. E. Godley, of the Edmunds & Jones Cor- 
poration; C. A. Michel, of the Guide Motor Lamp Mfg. Co.; 
L. C. Porter, of the Edison Lamp Works, and Dr. C. H. 
Sharp, of the Electrical Testing Laboratories. 

The Subdivision was asked also to consider spot-lamp 
illumination, it being felt that, if found feasible, a definite 
lighting specification should be drafted. 


BALL-HANDLE THREADS ADOPTED 





3% -In.—24 Thread Proposed for Passenger Cars and 
14-In.—20 for Trucks 


The result of the survey of current practice for control- 
lever ball-handle insert threads reported on p. 414 of the No- 
vember issue of THE JOURNAL was reviewed at the October 
meeting of the Transmission Division. It was felt that the 
present Standard on p. J2 of the S.A.E. HANDBOOK specifies 
a large number of unnecessary dimensions, as the purpose of 
the specification is only to obtain interchangeability of con- 
trol-levers and ball-handles. It was consequently recom- 
mended that the present standard be restricted to only the 
14-in.—20 thread, this thread being specified for motor-truck 
applications, and a %-in.—24 thread specified for passenger- 
car applications. A thread length of % in. is specified for 
both. 

The %-in.—24 thread is widely used for control-lever ball- 
handle inserts, a recent survey indicating that 11 out of 36 
ear builders used this thread. The other companies used a 
variety of 10 threads, no single thread being used by more 
than four firms with the exception of the %-in.—20 thread, 
recommended for motor-truck application, which is used by 
five builders. 


ENGINE NOMENCLATURE REVISED 


At the October meeting of the Engine Division, certain 
changes in the engine terms in the present S.A.E. Standard 
for Automobile Nomenclature on p. K1 of the S.A.E. HANp- 
BOOK were proposed. These changes, which are given below, 
will be submitted for adoption at the January Standards 
Committee Meeting. 

Page K3, Group 2.—Omit the sentence reading 

“*Bushing’ instead of ‘bearing’ for removable and 

renewable lining used in plain bearing” 


In “Crankshaft front-bearing bushing” omit the 
word “bushing” 
Following “Crankshaft front-bearing cap” insert 


“Crankshaft bearing-cap stud (screw or bolt)” 

In “Crankshaft rear-bearing bushing” omit the word 
“bushing” 

In “Crankshaft center-bearing bushing” omit the 
word “bushing” 

In “Crankshaft second-bearing bushing” omit the 
word “bushing” 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


December, 1925 No. 6 


Page K3, Group 3.—Change “Flywheel studs” to 
read “Flywheel bolts” 

Page K3, Group 4.—After “Starting-crank shaft” in- 
sert “Starting-crank shaft spring” 

Page K5a, Group 1.—Substitute “Fan bracket” for 
“Stationary fan support” and “Fan spindle” for “Ad- 
justable fan-support”’ 

After “Fan hub” insert “Fan-hub bushing (or bear- 
ing)” 

Page K6, Group 3.—At the end of this group add 
“‘Water-pump shaft bushing (or bearing)” and ““Water- 
pump packing” 





STANDARDS COMMITTEE ACTIVITY 


Since January, 1923, a monthly bulletin has been issued to 
the members of the Standards Committee, the Council and 
other interested members, covering the Standards Commit- 
tee activity and giving the status of each standardization 
project before the Society. An important part of this bul- 
letin is a summary of the number of subjects on which actual 
progress has been made, the number of subjects renewed or 
assigned by the Council, the number discontinued, the total 
number under consideration, the number of actual recom- 
mendations adopted, and the number of Division and Sub- 
division meetings. A recapitulation of these items, giving 
the 1923 and 1924 monthly averages, the 1925 monthly aver- 
age to date and the activity for the month of October appears 
in the accompanying table. 


SUMMARY OF STANDARDS COMMITTEE DIVISION ACTIVITY 
Monthly Average 


August, - : 

1925 1925 1924 1923 
Subjects Active during Month 51 28 20 21 
Subjects Assigned or Renewed 10 13 5.6 4.8 
Subjects Discontinued 3 5 Re 3.8 
Subjects in Progress 105 66 73 83 
Recommendations Submitted 9 4 4.1 4.6 
Meetings 9 3 2.8 4.1 


Copies of the Standards Bulletin will be sent to any mem- 
bers who wish to be informed on more of the details of the 
standards work than are given in the Standardization Ac- 
tivities section of THE JOURNAL. 


TANK MOTOR-TRUCK REGULATIONS 


Truck Division Reviews Rules Proposed by National 
Fire Protection Association 


At a meeting of the Truck Division in Detroit on Sept. 24 
regulations proposed by the Conference Committee of the 
National Fire Protection Association covering gasoline-tank 
trucks were reviewed by the Truck Division and modifica- 
tions suggested. The regulations, as modified by the Di- 
vision, follow: 


SAFEGUARDS FOR INHERENT HAZARDS ON TANK TRUCKS 


SEC. 8—TANK-TRUCK FUEL SYSTEM 

(a) Fuel-Tank.—The main fuel-tank shall not be 
placed over or adjacent to the engine. It shall be con- 
structed and mounted in such a manner as to present 
no unusual fire hazards. The tank shall be arranged 
to vent during the filling operation and shall permit 
draining without its removal from the mounting. 

(b) Fuel-Feed System.—The fuel-feed system shall 
be constructed and located so as to minimize the in- 
herent fire hazard. When necessary, a pressure-re- 
lease device shall be provided. 

(c) Fuel-Line.—The fuel-line shall be of proper ma- 
terial, having all connections made with suitable fit- 
tings, shall be equipped with a shut-off valve and shall 
be supported to prevent chafing and vibration. 

(d) Carbureter.—The carbureter shall be so con- 
structed and installed that the inherent fire-hazards in- 
volved by its use shall be reduced to the minimum. 
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Direct drainage of overflow gasoline shall be provided 
for. 

(e) Construction and Installation.—All parts of the 
fuel-feed system shall be constructed and installed in 
a workmanlike manner. 

SEC. 9—ELECTRICAL EQUIPMENT 

(a) High and Low-Tension Wiring.—The high and 
low-tension wiring shall be provided with suitable in- 
sulation and shall have sufficient current-carrying 
capacity and mechanical strength. 

(b) Splices—Splices in wiring, if necessary, shall 
be made, protected and supported in a workmanlike 
manner. 

(c) Connections.—Wiring connections shall be made 
with suitable fittings or terminals. 

(d) Protection of Wéring.—The wiring shall be sup- 
ported and protected from mechanical injury, chafing 
and exposure to or contact with oil, grease or gasoline 
and shall be so located as to avoid damage to insula- 
tion from heat. 

(e) Fuses —Suitable fuses or other automatic over- 
load protective devices shall be installed in all low- 
tension circuits, except the ignition and starting-motor 
circuits. When a generator is used, an ammeter should 
be installed. 

(f) Construction and Installation—All electrical 
units shall be constructed and installed in a workman- 
like manner. 

(g) Electric lighting only shall be used. 

(h) The preferred location of the tail-lamp is at 
the extreme rear end of the tank at the upper left- 
hand corner. 

(i) It is recommended that the voltage of starting 
and lighting systems be 6 or 12 volts. 

SEC. 10—-EXHAUST SYSTEM 

(a) The exhaust system, including muffler and 
exhaust line shall have ample clearance from the fuel 
system and combustible materials and shall not be 
exposed to accumulation of grease, oil or gasoline. 

(b) The exhaust system, including all units, shall 
be constructed and installed in a workmanlike manner. 
A muffler cut-out shall not be incorporated. 


Although it rests with the National Fire Protection As- 
sociation to prove the necessity for the regulations pro- 
posed, the Committee asked the Society to cooperate in this 
work as it was felt that the recommendations relating to 
truck construction should come from the truck builders. 
The project was, therefore, assigned to the Truck Division 
as an advisory matter not related to the regular Standards 
Committee work of the Society, the recommendation of the 
Truck Division to be referred to the National Fire Protec- 
tion Association, not as a recommendation of the Society, 
but merely as the opinion of members of the Truck Division. 

Those present at the Division meeting were N. G. Ander- 
son, of the International Harvester Co.; W. J. Baumgartner, 
of the Garford Motor Truck Co.; A. K. Brumbaugh, of the 
Autocar Co.; Charles Froesch, of the International Motor 
Co.; E. W. Harris, of the White Motor Co.; V. Link, of the 
Studebaker Corporation of America; S. W. Mills, of the 
Pierce-Arrow Motor Car Co.; D. F. Myers, of the Service 
Motors, Inc.; J. F. Winchester, of the Standard Oil Co. of 


New Jersey; and Standards Department Manager R. S. 
Burnett. . 


COOPERATIVE TESTS TO BE MADE 


Following a meeting in New York on Oct. 22, the manu- 
facturers of upholstery leather substitutes decided upon a 
series of cooperative tests to determine the value of different 
methods of testing leather substitutes. The leather substi- 
tutes to be tested will consist of samples backed with a 
sateen, a broken twill and a double-texture material, each to 
be furnished by manufacturers without usual identifying 
marks. The samples will be identified by a code known only 
to the Standards Department, test-specimens cut from each 
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being sent to the members of the Subdivision cooperating in 
the tests. 

The members of the Subdivision present at the October 
meeting were E. H. Nollau, of the DuPont Fabrikoid Co., 
chairman; R. C. Bowker, of the Bureau of Standards; K. L. 
Childs, of the Fabric Body Corporation; E. K. Files, of the 
Duratex Co.; G. Gurska, of the Zapon Leather Cloth Co.; and 
C. E. Heywood, of the Society Standards Department. 


ELECTRICAL NOMENCLATURE REVISED 


Certain terms in the present electrical-equipment nomen- 
clature as printed in the S.A.E. Standard on Automobile 
Nomenclature were revised at the October Meeting of the 
Electrical Equipment Division. The changes are as follows: 

Page K4, Group 1.—Change “Camshaft ignition-dis- 
tributor gear” to read “Camshaft timer-drive gear” 

Page K8, Group 2.—Change “Breaker-contacts” to 
read “Movable breaker-contact” and “Stationary 
breaker-contact” 

Page K10, Group 2.—Insert, “Starting button” as 
third term to provide for mechanical or solenoid starting 
mechanisms 

Insert, “Starting-ignition switch,” to describe the type 
of switch having a single lever that is turned to one 
position to crank the engine and to turn on the ignition. 
The lever in this type of switch is thrown back by a 
spring to the “Ignition-on” position as soon as the 
engine is started 

Insert, “Current-voltage regulator” following “Volt- 
age regulator” so as to include this type of regulator 


TRACTOR TESTING FORMS REVISED 





Correction Factors Changed to 29.92 In. of Mercury 
at 60 Deg. Fahr. 


At the Semi-Annual Meeting of the Society the report of 
the Agricultural Power Equipment Division on Tractor Test- 
ing Forms was adopted, but was withheld from publication 
in the S.A.E. HANDBOOK owing to the desire to correlate the 
correction factors used with those specified in the present 
Engine Testing Forms. The Engine Division considered the 
tractor and the engine testing forms at its October meeting, 
and it was generally agreed that the correction factors should 
be uniform. It was, therefore, recommended that the fac- 
tors in the tractor testing forms should be changed from 
28.60 in. of mercury at 70 deg. fahr. to 29.92 in. of mercury 
at 60 deg. fahr. and the basis for the belt-horsepower rating 
changed from 90 to 85 per cent and the basis for the drawbar- 
horsepower rating changed from 80 to 75 per cent to offset 
the changes in the correction factors. 


NO. 00 FLYWHEEL HOUSING ADOPTED 


Owing to the demand for internal-combustion engines of 
considerable power in industrial work, it was recommended 
at the October meeting of the Engine Division that the S.A.E. 
Standard for Flywheels and Flywheel Housings be extended 
to provide for larger engines than are used ordinarily in 
automotive practice. The Engine Division therefore, devel- 
oped a larger size of housing, the dimensions being as 
follows: 

PROPOSED DIMENSIONS FOR NO. 00 FLYWHEEL HOUSING 
Inside Diameter, in. 31.000 to 31.010 
Outside Diameter, in. 34% 
Bolt-Circle Diameter, in, 33% 
Bolt-Holes 16 
Bolt-Hole Diameter, in. 17/32 


These housing dimensions were approved by the Division 
and will be proposed for adoption as an extension of the 
present S.A.E. Standard for Flywheels and Flywheel Hous- 
ings, p. Al of the S.A.E. HANDBOOK. 

The Engine Division recommended also that all specifica- 
tions covering the cone-clutch type of flywheel or housing be 
cancelled, as this type is now practically obsolete. 
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The Society’s activities as well as 
research matters of general inter- 
est are presented in this section 








BUSY SEASON PLANNED FOR 1925-1926 





Research Committee Outlines Full Program for 
Department for Coming Winter 


What are good riding qualities? How much of the dis- 
comfort suffered in an automobile is caused by actual physical 
phenomena and how much by the rider’s frame of mind? 
Are all movements equally objectionable and is it a correct 
premise to say that everything that reduces motion increases 
comfort? Or are some movements worse than others, and 
if so what is the standard of amplitude, speed, acceleration or 
direction by which they are judged? How should riding- 
qualities be determined? By experiment with an actual car 
on the road; with an apparatus in the laboratory; or with a 
combination of the two, an apparatus that reproduces in the 
laboratory the conditions on the road? What instruments 
can measure vibrations of such small amplitude and high fre- 
quency as are likely to affect the riding-qualities of an auto- 
mobile? 

These were some of the questions that confronted the 
Riding-Qualities Group of the Research Committee at its 
recent gathering in New York City. This meeting occurred 
in conjunction with that of the main research body to take 
stock of past accomplishments and draw up a program for 
the 1925-1926 season. The expectation is that during this 
period the research projects of the Society will be greatly 
furthered. 


NEW ACCELEROMETER AND VIBRATING APPARATUS 
DESCRIBED 


During the riding-qualities session, R. W. Brown, of the 
Firestone Tire & Rubber Co., discussed one of the ramifica- 
tions of this widespread problem. At the invitation of the 
Committee, he presented and demonstrated a single-element 
portable accelerometer, developed at the Firestone plant. Mr. 
Brown characterized the instrument as a trial design in the 
course of the evolution of a small, accurate, portable in- 
strument that can be placed in a motor car, and, after pass- 
ing over any road, give a reading proportionate to the dis- 
comfort caused the passengers. The instrument counts the 
number of accelerations greater than a predetermined value 
which occur in passing over any road. Preliminary tests in- 
dicate that for conditions known to give poorer riding- 
qualities, the number of accelerations recorded will be 
greater. For instance, the accelerometer demonstrated was 
set at % g. Ona given stretch of road it recorded 400 ac- 
celerations greater than this value; over the same stretch 
of road, with the same car and at the same speed, but with 
the tire pressure 5 lb. greater, 420 accelerations greater than 
% g were recorded. 

The actuating portion of the instrument is machined from 
a solid block of tool steel and consists of a frame support- 
ing a weight through the medium of an extremely short 
cantilever spring, a pair of contacts, one mounted on the 
frame and one on the weight, and a stop mounted on the 
frame and arranged to limit the motion of the weight. When 
the frame is subjected to a vertical acceleration, the weight 
tends to lag behind the movement of the frame, and at a 
certain point, depending upon the loading of the cantilever 
spring, the contacts open and actuate the counter. Since 
the movement of the weight is restricted to approximately 
0.001 in., the contacts open under an acceleration the value 
of which depends upon the initial load imposed on the can- 
tilever spring by the adjustment of the stationary contact. 


The only problem that then remains is to secure a counter 
that will operate in a relatively small time-interval and upon 
small energy-input. Such counters have been developed for 
other scientific purposes, and one of these was used on the 
accelerometer under discussion. The number of elements in 
the accelerometer can be increased, Mr. Brown pointed out, 
with each one set for a different acceleration. For the prac- 
tical measurement of riding-qualities, he recommended an in- 
strument with five elements, the lowest set at % g and in- 
creasing in geometrical progression to about 2 g, although 
he believes that accelerations of more than 1% g are un- 
usual in a motor car. 

One of the essential qualifications of an instrument to 
measure riding-qualities is said to be embodied in the ac- 
celerometer described, the ability to operate within extremely 
short time-intervals. As an example of the shortness of 
time in which displacements occur on the road, Mr. Brown 
gave some figures obtained from tests on a truck chassis. 
The chassis was successively equipped with solid, cushion 
and pneumatic tires and was run over an obstruction 1% in. 
high and 3 in. wide at a speed of approximately 15 m. p. h., 
and with the solid-tire equipment, the acceleration on strik- 
ing the obstruction took place in approximately 0.014 sec., 
and the maximum acceleration on the first road-impact after 
passing over the obstruction occurred in the same interval. 
The time required for these same accelerations to take place 
is somewhat greater in the case of the cushion tire, and still 
greater in the case of the pneumatic. 

Approaching the subject from the opposite angle, the 
human reaction to motion, Dr. H. C. Dickinson explained an 
apparatus constructed at the Bureau of Standards to ascer- 
tain what vibrations cause discomfort. This vibrating chair, 
resembling an automobile seat, to be used either with or 
without a cushion, can be agitated up and down, from side 
to side, or backward and forward within a range of from 
zero to 0.05 in. It is driven by an adjustable-speed motor 
having a range of from 300 to 2000 r. p. m., and both the 
speed and amplitude of the vibration can be changed at will 
by the operator. This is a revised form of an apparatus 
previously built and has been made more accurate and 
adaptable and of wider range. 

A few preliminary tests have been made and, though the 
data available are not sufficient to form the basis of definite 
conclusions, they indicate what may be expected. In the 
experiments the effort was made to determine the point, in 
both amplitude and speed, at which the vibration was dis- 
tinctly uncomfortable. Several trials were made at each 
speed and amplitude and the “subjects” were found to be 
fairly consistent in stating the conditions under which dis- 
comfort was felt. With one person, the variation, on dif- 
ferent runs, in amplitude of vibration designated as uncom- 
fortable at a given speed was confined to 0.001 in. Individ- 
uals did show irregular sensitiveness, in the sense that the 
amplitude of vibration designated as uncomfortable did not 
vary in any set proportion with the speed. A greater tolera- 
tion for transverse than for vertical oscillations was also 
evident. 

The suggestion was made that, in arriving at a standard of 
riding-comfort, this or a similar apparatus with a wider 
range to cover all possible speeds and amplitudes of motion 
in a motor car should be used. A hundred or more persons 
should be subjected to experiment and from the figures ob- 
tained the sensitivity curve for the average person could be 
plotted against speed and amplitude for the entire range of 
motion. Such a curve would show clearly the points of sen- 
sitivity and non-sensitivity. When this is done, an acceler- 
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ometer such as that described by Mr. Brown might be con- 
structed with three or four different elements, each record- 
ing independently. To multiply the various numbers ob- 
tained from different periods might be desirable, thus arriv- 
ing at a rational sensitivity-curve. The apparatus now at 
the Bureau of Standards can cover the range of vibration 
periods of the chassis-structure. Motions due to ordinary 
spring-deflection would require an apparatus of wider range. 

Another suggested means for attacking the problem was 
first to discover by tests what motions are likely to occur in a 
vehicle on the road, and then to reproduce the conditions in 
the laboratory. Here experiments could be made with con- 
trolled speed, weight-distribution and spring-action to ascer- 
tain the limits of riding-comfort. Another proposed method 
of procedure is to carry a number of persons in different cars 
over the same road at the same speeds and find which vehicle 
is the most comfortable. The determination as to what mo- 
tions are disagreeable could then be made under actual riding 
conditions. The results of any one of the methods outlined 
should, it was pointed out, check with those of the other two. 

For the solving of the problem it was suggested that com- 
panies manufacturing parts especially affecting riding-quali- 
ties be asked to undertake investigations relating to their 
respective products. The program for the immediate future 
involves an increase in the personnel of the present Riding- 
Qualities Group to include those directly interested in the 
problem, frequent meetings of the group, and the following 
up by the Research Department of any new developments 
outside of the Society’s activities. 


HIGHWAYS COMMITTEE TO STUDY TIRE-IMPACT TESTS 


Closely allied to the riding-qualities research is the inves- 
tigation of tire-impact forces which has been carried on by 
the Bureau of Public Roads, with the cooperation from the 
Rubber Association of America and the Society. The tests 
have now all been made, but before the results are given 
general publicity, they are to be carefully surveyed. For that 
purpose a sub-committee has been appointed, consisting of 
James A. Buchanan and G. P. St. Clair, representing the 
Bureau of Public Roads; E. O. Dietrich and R. B. Day, the 
Rubber Association, and Dr. H. C. Dickinson and Benjamin 
Liebowitz, the Society. After this sub-committee has com- 
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pleted its findings, the final report on the impact tests will 
be prepared. 


COLLECTING OF WINTER OIL-SAMPLES SET FOR FEBRUARY 


The investigation of the causes and effects of crankcase- 
oil contamination, through analysis of oil samples from cars 
run by owners throughout the Country, is now at the half- 
way point. The collecting and analyzing of summer samples 
have been completed. The findings are being transmitted to 
the participants, but they are not thought sufficiently com- 
prehensive to be of general interest. They will be included, 
as a basis for comparison, in the report on the coming winter- 
survey. 

In general, the procedure in connection with the winter 
sampling will follow the same lines as the summer survey, 
so that a comparison can be fairly made. The oil to be col- 
lected will be that used in cars between Jan. 1 and Feb. 15, 
1926. The changes made in procedure are designed to render 
the results more inclusive, to obtain more specific informa- 
tion, and to lessen the expense of the project by such ex- 
pedients as the first survey indicated can be safely used. 
Under the first heading comes the increase by about 15 per 
cent in the number of cooperating service-stations. How- 
ever, only the same eight makes of car are included. The 
list of cities from which samples are collected will remain 
the same. 

A departure from the summer procedure is the collecting 
of samples of fuel as well as of oil from the cars used in 
the test. In the first question-sheet, service-stations were 
asked to indicate the fuel used, but the answers did not 
always furnish sufficiently exact information. With an an- 
alysis of the fuel samples available, the effect of the final 
factor can be more definitely gaged. Another expedient to 
ascertain the part played by fuel in crankcase-oil contami- 
nation and resulting engine-wear is a test planned to be run 
concurrently with the oil investigation to determine the effect 
of varying sulphur-content in fuels on an engine running 
under a light load. Designed also to get more specific in- 
formation is the provision that, while all samples for one 
make and model of car are to be grouped together for com- 
posite analysis, individual samples are to be selected at ran- 
dom and tested. In this way a better conception of the range 





SINGLB-ELEMENT PORTABLE ACCELEROMETER AND COUNTER 


The Instrument Seen in the Center of the Illustration Is Machined from a Solid Block of Tool Steel. 
Is Connected to a Rectangular Frame oem a Thin Web Acting as a Spring. An Electric Contact Is Provided Opposite 


the Spring Support of the Cantilever. 
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Electric Counter Pictured at the Right. 
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erations Cause Breaks in the Electric Circuit Which Are Recorded through the 
The Cover for the Instrument Is Seen at the Left 
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in individual differences can be obtained. The samples will 
be analyzed for water, dilution and ash, with iron oxide and 
silicate determinations only for samples high in ash. In the 
opinion of those in charge of the work, these findings will be 
as valuable as those of the previous more complex analysis 
and will involve less expense. 

That all participants may understand more clearly our re- 
quest for their cooperation, a circular has been prepared for 
distribution explaining the aims and methods of the investi- 
gation. Every effort has been made to enable the service- 
station to carry out the details of the collecting of samples. 
For instance, a 2-gal. container is being sent to each service- 
station participating in the survey. The service man is 
requested to draw off into these cans immediately after stop- 
ping the engine the entire contents of the crankcase of the 
car under test. Then he is to shake the can vigorously, and 
finally to take the sample of the thoroughly mixed oil. These 
precautions are necessary so that the samples sent to the 
Bureau of Standards to be analyzed will be thoroughly rep- 
resentative of the entire contents of the crankcase. If the 
samples are taken carelessly, they are apt to contain either 
an undue or an insufficient amount of the many ingredients 
entering into the composition of a used engine lubricant. 
For the withdrawing of the fuel samples from the crankcase, 
pipettes and rubber tubing are provided. On the question 
sheets certain points have been amplified to secure more de- 
tailed data. For instance, under the main heading as to the 
variation of the engine, radiator and crankcase from stand- 
ard, the following questions have been asked: 


(1) What kind of oil-purifying device, if any, was used? 
(2) Was manifold heating different from standard? 
(3) Was thermostat used? 

(4) Was radiator shutter used? 

(5) Was hood-cover used? 


SUBSIDIARY PROBLEMS DEVELOP IN FUEL RESEARCH 


The main projects of the Cooperative Fuel Research, as 
stated in the Automotive Research section of the November 
issue of THE JOURNAL, are to determine the most suitable 
fuel for present-day motor-cars and to ascertain what differ- 
ence in volatility is necessary to secure the same perform- 
ance in winter as in summer as regards starting, flexibility, 
and general engine operation. In the preliminary steps lead- 
ing to these experiments, many interesting points have come 
up. One special task was to make a final test of the appa- 
ratus being used by the Bureau of Standards in the starting- 
tests, to see whether this differed from commercial carbur- 
eters in any way that would invalidate the results of the 
tests. The comparisons between the apparatus and two 
standard carbureters consisted of runs at various throttle 
and choke-positions. In some cases, the contrasting charac- 
teristics of aviation and commercial gasolines were particu- 
larly noted. No marked difference was found between the 
performance of the carbureters and the apparatus, although 
the actual quantities of fuel required to start the engine in 
a given length of time differed somewhat as between the two 
carbureters and the test equipment. A dissimilarity was 
found, however, in the distribution comparison. With the 
original test-equipment and with one of the carbureters used, 
each cylinder would start in a given time with the same mix- 
ture. With the second carbureter, one cylinder started more 
readily than the others. A few measurements were made 
with this carbureter rotated 180 deg. about a vertical axis. 
In these tests, one cylinder still started more readily, but it 
was a different one, proving that the discrepancy was due to 
the carbureter and not to the peculiarity of one cylinder. 
The tests showed that the apparatus used by the Bureau 
gives results applicable to the standard carbureters. 

Another peculiarity noted during the experiments was the 
varying results at different speeds. The more recent tests 
were run at 100 r.p.m., whereas in those reported in THE 
JOURNAL of July, 1925, the speed was 200 r.p.m. Consistent 
results were obtained when the tests were run at room tem- 
perature, but at low temperatures the findings were ex- 
tremely erratic. At the mid-point, 150 r.p.m., the results 
were fairly consistent, and at 200 r.p.m. very consistent. 
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Experiments are in progress to determine just why a dif- 
ference exists. 

Still another phase of the research on starting is the effect 
of oil viscosity on the break-away torque. Tests were carried 
out with jacket-water temperatures of 176, 68 and 50 deg. 
fahr., and with oils ranging from 143 to 180 sec. at 100 deg. 
fahr. In each of the runs measured, regardless of the char- 
acter of the oils, the break-away torque was the same. How- 
ever, after the moving parts were started, oil-viscosity had 
the effect generally expected. 


HEADLIGHTING AND GEARS FIELDS FOR INVESTIGATION 


The headlighting problem is enlisting a continually widen- 
ing circle of interest, and the Research Department is en- 
deavoring to keep in touch with the many phases of the 
activity. Assistant Secretary Drake, of the Department of 
Commerce, is in favor of having the Bureau of Standards 
conduct, in cooperation with the industry, head-lamp illumi- 
nation-tests to demonstrate various principles and to secure 
their acceptance by manufacturers and engineers. Among 
the universities directing attention to the automobile lighting 
situation is the University of Michigan. Prof. H. H. Higbie 
and Hempstead S. Bull, of the College of Engineering, have 
been assigned to, and money has been appropriated for, a 
preliminary survey of the progress in automobile head-lamp 
illumination from 1915 to the present time. The matters to 
be investigated include: 


(1) Technical features of the lens system, the housing, 
the incandescent lamp and the headlight as a 
unit 

(2) Physical, physiological and psychological factors 
affecting the amount of road illumintion required 

(3) Causes and remedies of glare 

(4) Patents on head-lamps 


A. W. Devine, of the Massachusetts Registry of Motor Ve- 
hicles, whose interest in headlighting is well known, is now 
planning a special study to determine what is considered in 
practice to be the top of the beam. During the winter season, 
Mr. Devine expects to enlist for this purpose the services of 
a number of men experienced in head-lamp adjustment. In- 
dustrial organizations, such as the Edison Lamp Works and 
the General Electrie Co., are carrying out experiments for 
bettering head-lamps. In addition to following up _ these 
widespread lines of activity on the part of other organiza- 
tions, the Research Department is keeping in touch with the 
work of its own committees, one investigating the subject 
of the optical basis of automobile lighting, and the other the 
fundamentals of head-lamp construction. 

Many reasons for undue and excessive gear-noise have 
been discussed. At the recent Research Committee meeting 
the statement was made that sufficient attention is not paid 
to designing a gear for the particular type of work it is 
destined to perform. The tendency in selecting a gear is to 
pay too much attention to the convenience of interchange- 
ability. By direction of the Research Committee, the Re- 
search Department is to compile a bibliography dealing with 
the mathematical basis of gear design. It will include ab- 
stracts of the articles and books listed, so that the reader 
can see readily the items of interest to him. This is intended 
to assist those who are going back to the fundamentals, the 
only expedient which, it is thought, will lead to a solution 
of the gear problem. The American Gear Manufacturers’ 
Association also is preparing to study the situation from 4 
different viewpoint and through E. J. Frost, its president, 
has expressed a desire to cooperate with the Society. 


SURVEY OF INDUSTRIAL RESEARCH To BE CONDUCTED 


An important function of the Research Department is to 
keep in touch with the tests and investigations being con- 
ducted in industrial laboratories, and to accumulate and dis- 
tribute information as to the men and facilities of this 
branch of the industry. A system is being planned whereby 
an uptodate census will be kept of the facilities manufac- 
turers have for research, what work they are doing, to what 
extent the results have been published, and what data they 
are willing to give out for either restricted or unrestricted 
circulation. 
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ABSTRACT 


NVALUABLE experience gained throughout the 

Country by competent men engaged in “servicing” 
automobiles is presented specifically in a series of field 
notes describing reported troubles and their successful 
diagnosis and remedy, comments being made thereon. 
Factory representatives, distributers, dealers, salesmen, 
service organizations, repairmen and owners contribute 
their respective portions of the information conveyed, 
the intention of the authors being to demonstrate that 
a successful field-service organization is one which has 
the feeling that it is a part of the factory organiza- 
tion, in spirit and at heart. With this attitude of mind, 
problems of servicing automobiles always will appear 
from the simple, rather than from the complex, side. 
Further, the attitude of the car-owner should be one 
of belief that he is a part owner of the plant in which 
his car was built. The foregoing attitudes can all be 
developed through the service sales-ability of the ser- 
vice department. 

Subjects treated specifically are indicated by the 
following sub-titles: Servicing Is a Field of Unlimited 
Opportunity; the Psychology of Service; Better Cars 
But Poorer Service; An Ideal Instruction Book Needed; 
Field Experiences; Service Salesman Needed; Why 
His Cars Lost Power; Taking the Owner’s Statement; 
Brake Readjustment Not Needed; Wrong Spark-Plugs 
Cause Trouble; Noises, Their Cause and Cure; Bother- 
some Engine Noises; Warning Concerning “Pirate” 
Parts; Where Detonation Occurs; Clutch Troubles 
Analyzed; No Benefits from Special Accessories; the 
Special-Accessory “Game”; Generalities As to Piracy; 
and Common Sense Is Needed. 

In the belief of the authors, it is not possible to out- 
line a major set of rules specifying the various means 
of locating automobile troubles. Faith in the good 
qualities of cars and a proper attitude of mind will 
enable the difficulties to be located by the most direct 
route. 


N discussing general automobile-service with the ob- 
I ject of analyzing and bettering field service-condi- 

tions, the manufacturer’s attitude can be only one 
of appeal in a cooperative spirit. So long as we are 
human beings, differences of opinion will exist and errors 
will be made. Admitting that human judgment is not 
infallible, mistakes on the part of the manufacturer as 
well as on the part of the service organizations in the 
field are bound to be made. 

A successful manufacturer is one who has a proper 
organization in each department, and the same can be 
said of a successful dealer. A successful product is one 
that is properly manufactured, properly distributed and, 
most important, properly serviced and maintained. A 
manufacturer carefully designs and constructs the auto- 
mobile and the dealer delivers it to the owner. From 
that time on, the real responsibility rests upon the ser- 
vice organization. When one analyzes the tremendous 
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number of motor cars now in operation, one can readily 
realize the hugeness of the task of servicing automobiles 
in the field. No matter how well a car may have been 
designed and built, its reputation may be ruined in the 
hands of a poor service-organization. Service, therefore, 
is as important to a successful dealer as engineering is 
to the builder, the only difference being that the en- 
gineering organization affects the product as a whole, 
and the service organization reflects on the product 
mainly in a particular district. A service manager and 
his organization will make or break a dealer in accord- 
ance with the degree of his ability to provide proper 
service or maintenance. A car is sold first on the 
strength of advertising and salesmanship. Second, the 
all-important repetition of sales depends greatly upon 
the ability to satisfy the owner by giving him the right 
kind of service. A satisfied owner will sell many cars 
and the responsibility for his satisfaction rests mainly 
upon the service organization. It is doubtful if we can 
exaggerate the importance of the service situation. 


A FIELD OF UNLIMITED OPPORTUNITY 


With the rapid growth of the industry, a demand is 
heard from the field for many keen men in “service.” 
The skill of the majority of the so-called mechanics may 
be questioned. Getting men with the right ability is a 
matter of strenuous education. The opportunity for 
service men of ability at present is unlimited. The 
service jobs in the field are as big as one wishes to make 
them and, primarily, the size of the job depends upon the 
initiative and the ability of the man in charge, regard- 
less of locality. It is fully essential that he have initia- 
tive and that he “sell” his employer upon the possibility 
and responsibility of building up a desirable service- 
organization. This, along with financial support for the 
proper equipment and quarters, is equally important. 
The service-station should be as attractive to the car- 
owner as the salesroom is to the buyer. Basically speak- 
ing, the dealer, once properly “sold,” will increase his 
investments in the servicing facilities and will find that 
his advertising disbursements will bring increased re- 
turns. This, we believe, is the keynote to service suc- 
cess, and is the foundation of many a successful dealer. 

The situation of building-up the organization in the 
field and educating the mechanic is a big problem in 
itself and is a subject entirely separate from the one 
that we desire to cover. The phase that we desire to 
present is the picture that the manufacturer forms 
from an analysis of the service field. The reflection that 
the manufacturer obtains from the minds and actions of 
the average service-mechanic is that the automobile as 
produced is far from the perfect mechanism it was in- 
tended to be. Yet, in reality, the automobile of today, 
representing years of engineering and manufacturing ex- 
perience, will give entire satisfaction commercially with 
the ordinary guidance of common sense. 

Because many field service-men regard this piece of 
mechanism as a summation of many imperfections, this 
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attitude of mind naturally leads them to seek something 
wrong in the structure. The illusion often leads the 
mechanic astray, the service managers are misguided 
and the car owner is overcharged and dissatisfied, which 
reflects on the dealer and the product. It is the funda- 
mental that distorts good judgment in analyzing and 
handling various service problems. This error of good 
judgment is all done in good faith, but, in most cases, 
it is due. to lack of proper guidance, knowledge or the 
desired experience. 

This paper is confined to the practical aspects of field 
diagnosis of engine and of chassis trouble, as these 
troubles must be dealt with in the field almost wholly 
from the personal experiences of the men who are called 
upon to determine what corrective measures must be 
utilized. 


THE PSYCHOLOGY OF SERVICE 


Before considering the mechanical aspect of service, 
we will touch briefly on its psychological side or, perhaps 
in better words, the personal contact between the owner 
of the car and the men who service the car. A very 
high degree of practical selling science is required in 
service work if cars are to be serviced satisfactorily and 
economically. Owners usually come for service in a 
disturbed state of mind, almost invariably feeling that 
the mechanism of the car is at fault. In reality, some 
condition may have arisen because of abuse by the 
owner, or some natural divergence from standard ad- 
justments has developed through normal use. It is of 
the utmost importance that the service men do not per- 
mit the owner to feel unjustly that the reason is any- 
thing other than a normal, easily explainable one and 
need for service that lies entirely outside either the 
material or workmanship in the construction of the car. 
This is actually true within an infinitesimal fraction of 
1 per cent, as modern methods of production, inspection 
and assembly practically preclude anything being wrong 
with a motor car other than an overlooked adjustment 
before passing the vehicle on to the owner or an acquired 
lack of adjustment after the owner has taken delivery. 
A fundamental in owner contact is that the customer 
should be received in clean, well-appearing surroundings 
by a member of the staff who does not give the impres- 
sion of being a mechanic. Untidy surroundings savoring 
of mechanical work, or reception by a person of the 
mechanical type tends to exercise a repellant influence 
on the owner. It has been demonstrated repeatedly that 
it is of extraordinary value to have the owner met by a 
member of the staff who conveys the impression of per- 
sonal equality and who accepts the owner’s tale of 
trouble as a general explanation of an impression only 
and as furnishing a lead whereby to conduct an inveSti- 
gation and diagnosis, rather than to accept the owner’s 
statements regarding the nature of the trouble as being 
definite and final. Every reason exists for the sound- 
ness of this attitude. It is usually correct, because 
motor-car troubles are no longer obvious except in very 
rare instances. 

To have the owner drive the car to demonstrate the 
nature of the trouble rather than to take over the car 
for a personal check is extremely valuable to the service 
diagnostician, because in very many cases it will be 
revealed that some peculiar trait of driving is deceiving 
the owner. Because of this peculiar trait the car cannot 
function properly. Corrective measures can be applied 
to the owner as well as to the car. We stress this owner 
contact very strongly because our experience has been 
that a great amount of service work is done on cars un- 





necessarily because of owner insistence that certain 
things are wrong and because acceptance of the owner’s 
dictates necessitated work being done which was abso- 
lutely not required. 


BETTER CARS, POORER SERVICE 


Due to the progress that has been made in the last 
few years in the design and construction of automobiles 
that are less and less apt to have characteristic troubles, 
the ability to service motor cars throughout the Country 
has deteriorated badly and continues to deteriorate. This 
is because automobiles need less and less attention to 
keep them operating properly, and service operations are 
being subdivided in the same manner as production oper- 
ations, so that workmen have become specialists in minor 
subdivisions of service and familiar only with portions 
of the problems of servicing cars. This makes it vitally 
necessary that the executive staff of service-stations 
have men who are thoroughly expert in ascertaining the 
cause and the source of motor-car troubles and are able 
to translate this information into terms of corrective 
work to be done, so that the cars may not only be prop- 
erly serviced mechanically but also at the proper cost. 

We have not been able to develop any fixed system of 
“trouble shooting” because of our experience that the 
divergence between actual and apparent cause of trouble 
is becoming constantly greater. Also our experience has 
been that printed matter describing the possible sources 
of certain kinds of trouble and the possible corrections is 
only moderately effective, due apparently to the human 
resistance to acquiring knowledge by reading only. Al- 
though we utilize service bulletins to the maximum ex- 
tent, we have been forced to treat them as lesson papers 
only, to be utilized as the foundations for oral instruc- 
tion and a record of the lesson that can be referred to 
later if occasion requires. 

As a result of past experience with distributers, ser- 
vice-station administration and all the practical diff- 
culties in servicing cars that have existed since the 
beginning of the automobile business, we have felt it 
necessary to put into the field a corps of highly trained 
men of long and extensive experience in solving service 
problems, for the purpose of transmitting direct to dis- 
tributers’ service-stations their combined fund of knowl- 
edge plus data that are constantly given them from 
headquarters. As a means of keeping these men upto- 
date, they are called in to headquarters periodically in 
a group to discuss a program of service details developed 
from their own mechanical reports that arrive at head- 
quarters daily. This assures that all the peculiar cases 
which have arisen since the previous meeting will come 
up for discussion and will result in thoroughly schooling 
the entire group. Each man will have prepared a ques- 
tionnaire for submission to the conference, which is 
attended by engineering, production and _ inspection 
heads, so that the solutions to questions can be developed 
properly and understood by the entire group. Complete 
minutes of the conference are supplied each man before 
he again leaves for the field. This furnishes him with 
a reference work of no mean value for future needs. 

After these men leave the headquarters conference and 
go into their respective districts, they call conferences 
of service managers at various central points in the 
respective districts to transmit the information and 
knowledge that has been developed at the main con- 
ference. This illustrates how strongly we feel the ne- 
cessity of disseminating service information in the most 
practical and thorough manner, because we have found 
through bitter experience that the mere passing on of 
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technical information, no matter how complete or how 
well presented, does not necessarily mean that it will 
be properly assimilated. We feel that it is vital to be 
certain that the personnal attention of those who are 
to utilize technical information be focused intelligently 
upon the information and that it is also vital to us to 
see that the information is properly digested. 

In support of our statement that the mechanical 
troubles of motor cars are no longer obvious nor subject 
to written rules for correction, some notes made by 
some of our field men are presented. We believe that 
these notes reveal that an able service man has, to a 
motor car, much the same relation as a skilled physician 
has to a patient and that, only by developing a very high 
degree of skill and ability in service men, by a constant 
process of education, are we to combat future motor-car 
troubles satisfactorily. 

We thoroughly believe that the great majority of 
motor cars produced by the builder of higher grade cars 
today will give very little trouble to their owners unless 
subjected to some abnormal use or to neglect. With 
all the protective features of design which have been 
incorporated in the construction of the modern motor- 
car to prevent troubles occurring, which, in the past, have 
been expected, new and unusual troubles now develop 
only because perfection is never reached, but simply a 
change of state is involved which requires a different 
vision to comprehend. These notes cover to a very large 
extent a number of cases where the indications were 
that some of the common troubles, subject to easy cor- 
rection, developed, but where the solution of the prob- 
lem was radically different, as well as comments on their 
characteristic wrong diagnosis. We have brought into 
this paper two groups of these notes from two different 
men, and we believe that they are more or less truly 
representative of service representatives’ field work gen- 
erally. The first group of notes is as follows: 


AN IDEAL INSTRUCTION BooK NEEDED 


The most important factor in connection with the 
delivery of reliable and efficient service is for the manu- 
facturer to supply his distributing organization with 
an ideal instruction book—this refers to the ordinary 
ear-instruction book—containing all the necessary de- 
tails covering proper adjusting of ignition timing, 
spark-plug gaps, carbureter, carbureter dash-control, 
camshaft timing, clearance between valve tappets and 
stems and why; also clutch, battery and generator in- 
structions, explaining the things to be done to these 
parts during summer and winter weather, and specific 
instructions as to the importance of summer and win- 
ter oils for transmissions, engines and axles. In other 
words, the manufacturer should first produce an ideal 
instruction book covering the standards of settings 
necessary to obtain the maximum power, speed and 
economy, if he expects his distributers'to give to his 
customers the service that is built into his product. 

The majority of instruction books covering a repre- 
sentative number of cars reflect a disposition on the 
part of the director of service to see that both the 
owner and the dealers’ mechanics are supplied with all 
the necessary information to service a car properly. 
In many cases, it was a shame to tack the name of 
“instruction book” on what was being sent out. The 
manufacturer cannot expect much from the dealer or- 
ganization or from the customer in the way of proper 
care unless his instruction book covers thoroughly all 
the necessary tune-up standards in connection with the 
engine, how these various units and adjustments 
should be altered for summer and for winter condi- 
tions and, sometimes, for abnormal service-conditions 
in exceptionally hot climates where temperatures of 


115 deg. fahr. are often encountered and to the other 
extreme of temperatures away below zero. 


FIELD EXPERIENCES 


As an example of how perfectly good automobiles 
can be ruined unconsciously by a dealer’s organization 
not acquainted with the tune-up standards, a very 
striking instance came to my attention in connection 
with the delivery of the first five new models to one of 
our big distributers. I- followed this particular ship- 
ment through all the assembling, the final test and the 
approval proceedings. I checked the valve tappets to 
see that they had proper clearance, the carbureter set- 
tings and the choker control; finally, I rode the cars 
out for a mile or so and was pretty well convinced that 
these five cars were thoroughly good cars. However, 
after this shipment was received by one of our very 
large distributers, I received a telephone call telling 
me that these were the worst five cars ever received. 

I traveled 450 miles to analyze the situation and, in 
checking with this dealer’s department that eonditions 
new cars for delivery, I was informed that the cars 
were received with the spark-plug gaps adjusted 
wrong, the ignition timing wrong and the valve tappets 
wrong. Upon testing each car on the road again, I 
was convinced that something was wrong; they were 
bucking badly, would not pull and it was impossible to 
throttle them down. Briefly, the man in charge of the 
new-car department was not familiar with our adjust- 
ing standards. Naturally, everything was wrong ac- 
cording to the standards he adopted. He had changed 
the ignition timing on each car, had set the tappets 
too close and also the spark-plug gaps. After changing 
all these units back to the standards of setting specified 
by our engineers, the managing director of this com- 
pany admitted that they were the five best automobiles 
ever received. 

Our instruction book contained all the proper stand- 
ards at that time, but the excuse given for the stand- 
ards they had worked to was that we did not have them 
in our instruction book, proving that this dealer’s 
organization was not paying much attention to what 
the instruction book had to say. It required about 40 
min. to find an instruction book in this establishment 
to prove to the men that all the necessary information 
was init. As a result, this distributer found out what 
was wrong with his organization and called a weekly 
service-school meeting to discuss the adjusting stand- 
ards and other information contained in the instruction 
book. The experience illustrates the importance of 
having everyone in the dealer’s organization study the 
instruction book carefully. Every mechanic should be 
charged with one when he comes into the organization, 
and it is well for the service managers of the distrib- 
uters to hold a service-school meeting weekly to get 
everybody properly lined-up on adjustment standards. 


SERVICE SALESMAN NEEDED 


Every dealer should have a service salesman whose 
duty it is to sit down in a quiet corner with the new 
customer and go over the instruction book carefully 
for perhaps % hr. to outline the important things that 
he should and should not do and to cail his attention to 
the lubrication standards when delivering the car. I 
believe much good can be accomplished in this way. 

Having any one of a half-dozen units only slightly 
off from the specified standards is very apt to result 
in considerable misdirected effort and expense if not 
diagnosed properly. Therefore, to make a good job of 
tuning-up according to specified standards before sub- 
jecting a car to any major repairs such as the chang- 
ing of piston-rings, pistons and the altering of bearing 
adjustments is always advisable. After this, the car 
should be driven at least 25 miles at a steady speed 
of from 25 to 30 m.p.h. to dry out the moisture accu- 
mulation in the combustion-chambers which is usually 
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found in the cases of rich mixture or irregular firing 
of engines. If a valve is not ground properly, it 
makes no difference what kind of carbureter or spark- 
plugs you have, you cannot make the engine fire prop- 
erly. On the other hand, if the spark-plug gap is too 
wide or too close, or if the carbureter is set improperly, 
you cannot correct this by grinding valves. Also, if the 
spark-plugs are fouling as a result of these irregular- 
ities, you cannot correct the trouble by changing pis- 
ton-rings. 

As a result of much of the piston-ring advertising 
and propaganda, entirely too many piston-rings are be- 
ing changed. This applies also to cylinder bores. Cases 
have come to my attention of cylinder bores that were 
reground and in which new pistons and rings were put 
into engines simply because a slight taper was found 
in the bore which the mechanic thought resulted in 
irregular firing of the engine. Analysis of the general 
situation of our dealer’s showed that the trouble was 
again due to improper adjusting of tappets and igni- 
tion. This was proved by removing the cylinder-head 
on what he selected as the best performing car in his 
territory and checking the bores. The bores of this 
particular job had a greater taper than the ones that 
he was about to regrind. Merely by making a good 
job of general tune-up on the particular engine that 
he was about to remodel, the performance was even 
better than that of his best car. As a result of these 
findings, no further complaint was heard from this 
source in connection with slightly tapered bore. 

The greatest care should be used in gaging cylinder- 
bores. The mere fact that a bore is slightly tapered or 
out-of-round does not mean that regrinding is neces- 
sary, because the bores are continually changing their 
shape slightly. This, along with the errors that the 
average man will make in reading an out-of-round con- 
dition, will result more often in a false reading. 

In some tests made on two engines, one having chilled 
bores and the other standard gray-iron bores with 
about 34-point scleroscope-hardness, we tried to draw 
a comparison of the relative wear in hard and soft 
iron over a period of 5000 miles with the engines 
carrying a constant load. At the end of each day, the 
cylinder-heads were removed and the reading was 
taken the next morning on the bores to be sure that 
they had cooled properly. Upon reviewing the read- 
ings of these bores, it was noticed that many variations 
prevailed; for example, the reading crosswise on the 
bore would be slightly larger one day and somewhat 
smaller the next. This applied also to the measurement 
taken longitudinally. After the 5000-mile run was 
over, the very slight wear noticed was uniform in both 
types of block. Our analysis of the bores’ changing 
their shape from day to day was that this resulted 
from ordinary distortion in pulling the head bolts down, 
which we believe prevails more or less in all engines 
having detachable heads. 


Wuy His Cars Lost POWER 


Another striking instance of misdirected effort was 
brought to our attention by a small distributer who 
claimed that the engines would lose power in the course 
of a few hundred miles after changing rings. Follow- 
ing considerable correspondence, calling this man’s 
attention to ignition-timing standards and to the cor- 
rect adjusting of valves, he seemed unable to improve 
conditions. Finally we agreed to investigate the next 
case of an engine losing power in his district. 

In following this matter through, we tested the car 
on a hill and found it just as was stated by the me- 
chanic. It would not pull on a hill 1 mile long al- 
though, when in good condition, the car would go over 
the hill at 25 m.p.h. on high gear. Assuming that 
this man had followed our tuning standards, we checked 
the car for brake drag and several other minor items 
without going into any major repairs. Finally, we 


started a recheck on the adjustments, although he 
claimed they were all made according to our standards. 
We first found the ignition late. After correcting this, the 
performance was improved from having to change 
down to low gear on the hill to just barely going over 
on high. Our next step was to check the valves. We 
found these set entirely too close, which necessitated 
regrinding. After a good job of grinding-in the valves 
and making proper tappet-clearances, this car topped 
the hill at 25 m.p.h. with no apparent effort. The me- 
chanic was troubled at the results obtained and over 
the fact that he had not done his work properly. He 
still remained very doubtful about piston-rings, but 
finally admitted that they had been fitting tappets par- 
ticularly close because his customers insisted upon it. 
We have received no more complaints from this source 
referring to lack of power and necessity of frequent 
changing of piston-rings. 

Piston-rings are “no cure-all,” although the pictures 
in piston-ring advertisements and the stories that go 
with them suggest the thought that, like much of the 
patent-medicine propaganda, the piston-ring is the 
cure-all for all ailments. In fact, I believe the average 
piston-ring is good for at least 50,000 miles so far as 
power is concerned although, in many cases, it is nec- 
essary to change rings more frequently because of 
excessive oil-consumption that usually results after 
the cutting edges of the face of the ring that make 
contact with the cylinder bores wear off. If it were 
not for this, it would not be necessary to change piston- 
rings during the life of the average car unless they 
have been scored through lack of water or oil. 

Regarding the proper clearance of tappets, every 
mechanic should write in his notebook that a tappet 
once adjusted too close so as to cure tappet noise will 
develop excessive clearance perhaps in the course of 
500 miles and will then be much noisier than if it had 
been adjusted with the proper clearance at first. This 
is caused, first, because the valve, being held off its seat 
on the block, does not cool properly; it will change its 
shape and form a scale under it which will lift the 
valve up several thousandths of an inch from the tap- 
pet. Second, in many cases the face of the mushroom 
of the tappet or the face of the roller in the other type 
of tappet will score badly, due to the fact that the tap- 
pet is being pressed against the camshaft all the way 
around by the valve-spring pressure, instead of riding 
free with clearance on the base-circle side where it 
effects its cooling. With this spring pressure exerted 
against the tappet all the way around, a very high 
temperature develops which results in discoloration and 
in causing metal to wipe from the tappet onto the cam. 
This is often mistaken for a faulty camshaft; there- 
fore, nothing but trouble is accomplished by a close 
tappet-setting. In other words, if you ground-in the 
valve and set the tappets too close and ran 25 miles, 
it would be foolish merely to run the tappets down; 
the proper thing to do would be to grind the valves 
again, then to set the tappets with proper clearance 
and let them alone. Tappets do not wear very quickly; 
in fact, they change only a few thousandths of an inch 
in the course of 10,000 miles when properly set. In 
many cases, when set too close, the wear usually is 
excessive and they will change markedly in the course 
of 500 miles. Thus it is easily seen that the correct 
tappet-clearance and careful grinding of valves is of 
great advantage in obtaining the maximum power that 
is built into every engine. 


TAKING THE OWNER’S STATEMENT 


Another great evil that service managers must con- 
tend with is the car-owner’s statement regarding the 
performance of his engine. Recently, one of our big 
distributers stated that he had changed rings and had 
done many other things to correct oil trouble, that is, 
excessive oil-consumption, without getting results, be- 
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cause the owner claimed to get only 125 miles per gal. 
After checking this car, we found the wrong make of 
rings installed in the engine and, after installing our 
rings, we turned the car baek to the customer and asked 
him to check back with us in a few days to see what 
results had been obtained. After 250 miles of driving, 
he came back, stating that he was now getting 400 
miles per gal. and still was not satisfied. To obtain a 
more accurate check, we asked this man not to put any 
oil in his engine, but to come back to us for his oil, so 
that we would be able to judge the actual consumption. 
We drained the crankcase of his engine, put in 1 gal. 
of fresh oil and asked him to come back after 1000 
miles. He did not want to do this, but wanted the 
mechanic to go into his engine further at once. How- 
ever, we finally prevailed upon him to do this for us. 
After 500 miles of driving, he was so pleased with the 
results that he came in to tell us that his car appeared 
to be using hardly any oil. We drained off the con- 
tents of the crankcase and our check showed that it 
was running 1200 miles per gal. 

The foregoing is a case in which a great amount 
of misdirected effort might have been resorted to if we 
had not stopped to check-up. It shows that it is not 
advisable to jump at conclusions. It is very easy to 
carry on a little experimental work along these lines 
without any waste of time or cost to either the car- 
owner or the dealer. Simply by keeping a record of 
the oil-consumption mileage over a 1000-mile run, one 
can determine very closely what it might be necessary 
to do in the way of repairs. 

It may sound ridiculous in this day and age to state 
that mechanics have been found changing clutches be- 
cause a cylinder was missing or had cut-out entirely, 
but this is an absolute fact. Mechanics who do not know 
their business are likely to pull the propeller-shaft, 
rear-axle gears and clutch-and-transmission parts to 
find the knock or clatter that develops in the drive-line 
when one cylinder is missing fire. I have actually ex- 
perienced cases of this myself. The most striking in- 
stance was a case out West in which the mechanic was 
about to change the clutch for the third time. We 
changed a spark-plug in this car and the trouble was 
cured. 

Service managers should maintain very close contact 
with the factory in connection with summer and winter 
lubrication oils for transmissions, rear axles and uni- 
versal-joints, as well as for the engine. In many cases, 
very little attention is paid to the oils recommended 
by the manufacturer. In most cases, the oil salesman 
seems to be able to sell many dealers almost any kind 
of oil, and this practice results in much irregular per- 
formance. For example, gear oil that has a high soap- 
content will result in considerable foaming and poor 
lubrication; also, in having the oil level build-up and 
work-out through oil retainers onto brake-drums and, 
in the case of the transmission, in having oil splash 
out under the floor-boards and onto the emergency 
brake when it is located on the transmission. In many 
other cases the ordinary summer gear-oil congeals and 
results in hard starting and lack of fuel economy in 
very cold climates; also, it fails to flow freely through 
the return holes located at the oil slinger and has been 
known to cause transmissions to drain completely 
through their bearings. 


BRAKE READJUSTMENT NOT NEEDED 


The service line-up for changing brakes, adjusting, 
truing-up bands and putting on new linings is another 
item of very great importance; also, the kind of lining 
that the dealer uses. He must in all cases follow the 
engineers’ specifications by using the proper material, 
and must make certain that it is put on in the right 
manner. If his tools, his fixtures and his mechanics 
do their work right, very little is left for the owner 
to do toward wearing-in brake-bands. In fact, with 
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present-day design and manufacturing methods, little 
excuse exists for having to readjust brakes frequently. 
At slight expense, the dealer can supply himself with 
a few tools that will help him shape-up the band after 
relining it, before it is put back on the car. The brake- 
drum from an old broken wheel can be filled with 
cement or lead and used for a rounding-up fixture on 
the bench. It is important that the drum be filled with 
lead or with cement to provide a solid backing for 
shaping-up the bands. This operation cannot be done 
easily on the car, because brake-drums ordinarily are 
very thin and, instead of having the band respond 
to the tap of the hammer, the break-drum will spring. 
This eventually spoils the shape of the brake-drums 
and makes it impossible to get good brake-performance. 

The battery and the electrical system should be 
given serious consideration, and every mechanic should 
understand a few necessary things in connection with 
them. For example, many cars need a higher gen- 
erator charging-rate for the heavy winter loads. In 
all climates this means early darkness and, in the 
northern sections, cold starting. Also, in connection 
with batteries, the distributers’ new-car department 
should be lined-up to see that the batteries are mounted 
securely in their cradles and that the terminals are 
coated with vaseline and securely clamped to the bat- 
tery terminal-posts. Too little attention is paid to this 
very important item. Even the battery station slips 
on this occasionally, because cases have come to my 
attention in which, immediately after having a battery 
recharged, the lights would be dim and the starter 
would not turn over simply because the cable terminals 
had not been cleaned. The battery people cleaned the 
terminal post on the battery but failed to scrape the 
surfaces on the terminal clamp of the battery cable 
and the ground wire on the car. 


MR. SQUIRES’ REMARKS ON SIGNIFICANT PHASES OF THE 
FOREGOING TEXT 


Before continuing with the second group of notes from 
the field, several cases reported by Mr. Breer, whose 
experience in engineering has brought him into contact 
with interesting mechanics’ errors from that angle, are 
of interest. Reports made to him of so-called improper 
functioning of cars engineered by his department na- 
turally are checked-up closely, with the obvious idea of 
correcting, in future cars, any faults that may develop 
in cars now in actual road service. 

We have cited the case of the report of lack of power 
developing in an engine, in which case the field service- 
department had drawn the conclusion that it was neces- 
sary to change rings and do considerable reconstruction 
work to get the normal power from the engine. This 
analysis probably was based on the opinion that, if 
the ring-gap opens-up, a material loss of power must 
result. The opinion probably was initiated by some 
piston-ring salesman who sold gapless piston-rings. A 
biased attitude of mind entirely distorted the me- 
chanic’s judgment and caused him to overlook some of 
the fundamentals of the relationships of various parts 
that might be main causes of the complaint. In this 
particular case the spark-timing, the spark-plugs and 
the clearance of the tappets were the offenders. In 
reality it was just a simple job. 

Another example was the case of a car-owner who, 
in touring through northern Michigan, experienced ex- 
treme difficulty in pulling through heavy sand in that 
his engine, after a short interval of lagging, seemed to 
backfire through the carbureter. The operator had 
much difficulty on his trip, and often the car. balked 
and stalled apparently due to the backfiring. Upon re- 
turning to Detroit, the driver went to one of the many 
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service-stations established for this particular make of 
car. He took the service man out where he met similar 
conditions of hard pulling. Immediately upon demon- 
strating what happened, the service man expressed the 
opinion that the trouble was due to carburetion and 
that the carbureter, a fixed-jet type, was one of those 
“fandangle” devices that he could do nothing with. 
This service man showed his dislike for the device and 
offered no further assistance. In brief, his analysis 
was that the carbureter had a lean spot that was in- 
herent in its structure. The car-owner, not satisfied, 
went to several other established service-stations and 
was told the same story. Naturally, this owner was 
very much discouraged and disappointed with his auto- 
mobile. Indirectly, our factory -service-organization 
learned of the difficulty and the owner was requested 
to bring his car to the factory. We found him much 
upset. He said he was through with the automobile 
and if we wanted to do anything with it, it was up to 
us to get the car and deliver it back to him. In his 
state of mind the value of the automobile had vanished. 


WHERE THE TROUBLE LAY 


Some time previous to this, the superintendent of the 
spark-plug plant that furnished spark-plugs to this par- 
ticular company thought that he could save money by 
eliminating what he considered an unnecessary opera- 
tion, that of cutting off the center electrodes to the 
length as called for in the drawing. The result was that 
some spark-plugs came to the car builder with long 
center-electrodes that overhung the side electrodes from 
¥% to 3/16 in. The action of this particular spark-plug 
in the engine was that, in driving the car under heavy 
pulling conditions, the center electrode, due to its length, 
heated-up sufficiently to ignite the incoming charge be- 
fore the inlet-valve was closed. The result was that a 
back-fire through the carbureter occurred. This back- 
fire was of a muffled type and was not the sharp bark 
that is experienced through lean carbureters. Upon re- 
moving the spark-plugs, we found that the gaps of the 
plugs were opened-up from 0.04 to 0.05 in. and that 
the electrodes were too long as has been explained. All 
we did was to clip the electrodes to the proper length 
and set the spark-plug gaps. It was hard to realize what 
a difference this made in the performance of the auto- 
mobile. The car-would now perform at low speeds and 
would continue to pull in heavy sand without backfiring. 
The owner was well pleased and became enthusiastic 
about his automobile. Instead of a knocker, he became 
a booster. 

Primarily, the foregoing illustrates three points of 
view. First, the car was foolproof in that the carbureter 
could not be adjusted out of reason; in other words, it 
could not be affected to the extent of cooling the spark- 
plug through over-richness. It is true that the cus- 
tomer was exasperated, but the mere fact that he was 
forced to come for service was illustrative of foolproofing 
to the extent that the owner could not do other damage 
to his car by setting his carbureter extremely rich. Fur- 
ther, it illustrates the possible errors due to the human 
equation in manufacture: namely, the man who was 
going to save money by saving an operation on the 
spark-plug, and, lastly, it illustrates that the service- 
man’s attitude of mind was that of condemning some- 
thing that he apparently disliked due to the fact that he 
could not render an easy judgment. His attitude of mind 
biased his good judgment or common sense in the simple 
form of a check-up. It is true that he might not have 
found the longer electrode; but, in checking-up the de- 
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tails, he would have found excessive spark-gaps which 
at least would have cured the extreme difficulty of hav- 
ing the engine cut-out entirely after demonstrating with 
a few so-called lean backfires. 

Another common trouble that seems to fool many 
mechanics due to their lack of knowledge is complaint 
of unevenness of operation in idling or ordinary driving 
or lack of power in extreme pulling up hills. One de- 
cides that the owner should have new piston-rings; an- 
other states that the valves need regrinding; a third 
attempts to adjust the carbureter; a fourth claims the 
trouble to be more or less inherent due to general wear- 
and-tear; and so on. In reality, the trouble usually 
dwindles down to nothing more than improperly set 
tappet-clearance. The overlooking of this simple funda- 
mental has been the cause of many unnecessary repair 
bills that were paid by the owner. The clearances estab- 
lished by the factory are determined scientifically and 
are established to take care of a wide range of condi- 
tions. It is true that, sometimes, a particular cam may 
cause more noise than the other cams, and immediately 
the tappet is adjusted to quiet it. Tappet clearance in 
its guide and wear of the tappet face very often are re- 
garded as factors of the noise. 

All engines must have clearance in their valve mech- 
anism, regardless of whether the valve is of the over- 
head or of the L-head type. Fundamentally, when the 
engine is warmed-up, the difference of temperature of 
the various parts causes a difference of expansion; con- 
sequently, when the valve is subject to an extreme 
amount of heat, this expansion must be allowed for; such 
practice is established by the engineers of every motor- 
car builder and recommendations are made accordingly. 
These recommendations are often disregarded, either 
intentionally or unintentionally. They are disregarded 
intentionally to quiet a mechanism, and unintentionally 
due to ignorance, because the person does not know the 
proper procedure for establishing the setting. Service 
salesmanship should be applied in the fussy cases, for it 
is far better to tolerate an imaginary harmful noise 
rather than lash the tappet. 


WRONG SPARK-PLUGS CAUSE TROUBLE 


Another example came to our attention recently when 
a car-owner on his own initiative desired to break a 
speed record between Chicago and Detroit. After his 
first attempt he came in with the complaint that, after 
the car was driven at high speeds for a short interval 
of time, the engine began to miss badly and, to stop this 
missing condition, it was necessary for him to slow- 
down to lower speeds for an interval and then speed-up 
again. His analysis showed difficulty with carburetion. 
The service-station sent him to the carbureter manu- 
facturer, who tested the carbureter and found no trouble. 
This case came to our attention and we checked the set- 
ting of the tappets and the ignition. In the latter 
process it was found that he had corrugated porcelain 
spark-plugs in his engine, as recommended in another 
territory. These were sold to him as the right type of 
spark-plugs to use. With this corrugated plug, in many 
engines, under heavy running, the porcelain becomes red 
hot, preignites the charge and causes engine miss and 4 
lack of power. This illustrates how a small factor such 
as a spark-plug enters into a peculiar difficulty in a way 
that often can be easily misinterpreted. So often, the 
factory’s recommendations as to the type of spark-plug 
to be used are disregarded, the arguments given by 
various salesmen in the field are listened to and so-called 
“gyp” parts are used or misused due to the mistaken 
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impression that the factory’s judgment probably is in- 
correct. Under this same class of field salesmanship, 
numerous other instances can be found. 

Another case found often, especially in hilly districts, 
jis an owner complaint that his car does not perform over 
a given hill as he expects it to. The service man hastily 
assumes that the source of trouble is in the powerplant, 
but later it is found in the brakes, due to the fact that 
somebody had adjusted them so that they drag. 

We have seen cases where the service-organization 
brought cars into Detroit from points several hundred 
miles distant, the complaint being of an inherent noise 
in the form of a hum that comes and goes. The state- 
ment is made that weeks had been spent in trying every- 
thing to overcome the trouble. The attitude of mind is 
that something complicated and fundamental is the 
cause of the trouble. We found it to be nothing more 
than that the license plate had been allowed to hang too 
close to the radiator, at an angle; in other words, it was 
merely an air-fan noise caused by the peculiar position 
of the plate. This particular thing has happened, not 
only in one instance, but a number of times. 

In another case a service-organization and an owner 
complained of axle noises. Sometimes it was real axle 
noises and at other times it was front-axle wheel-bear- 
ings. At speeds as low as 8 or 9 m.p.h., a particular 
groan would pass through the chassis that gave one the 
feeling of a tight bearing or trouble due to some mis- 
alignment. Analysis revealed it to be nothing more than 
the knobs of the non-skid tread on the front wheels that 
paddled on the road and caused the trouble. This trouble 
was so misinterpreted that the remedy took the form of 
readjusting rear-wheel bearings and so on down the line. 
Much time and money were wasted due to this attitude 
of mind, to say nothing of the damage probably done by 
upsetting adjustments that were correct. The elimina- 
tion of the difficulty. was accomplished by forcing the tire 
manufacturer to change his tread. This was accom- 
plished by alternating knob contact on the ground. 

We feel that, in many cases in which the owner com- 
plains of a particular noise being annoying to him, it is 
not the noise that worries him so much as it is that he 
imagines something must be wrong with the mechanism 
and that damage is being done that will impair the life 
of his automobile. The conscientious service department 
often accepts the owner’s statement for its full value 
and takes upon itself much unnecessary work that ordi- 
narily could be avoided by a little timely explanation of 
what was going on, especially when no damage is being 
done. 


NOISES, THEIR CAUSE AND CURE 


The subject of noises is further considered here in 
the second group of field notes reported by one of Mr. 
Squires’ men. The high spots of his findings are that 
noises from various sources frequently are associated 
with some noise known to exist. Operators often be- 
lieve that all noises in their vehicles are due to some 
one thing, and complain because the vehicle has been 
repaired to eliminate the noise and that it still exists. 
Many noises might have been overcome, yet the presence 
of another noise results in the owner’s verdict that the 
same noise still exists. 


SECOND GROUP OF FIELD NOTES 


A case was recently brought to our attention by one 
of our distributers in which a noise thought to be from 
the timing chain was so great that he was reluctant 
to attempt to correct it. Investigation disclosed a 





grease noise in the transmission which was easily over- 
come by restricting the transmission vent. A pro- 
nounced chattering noise in the vacuum tank was cor- 
rected by eliminating excessive clearance at the joints 
and pivots in the operating mechanism. A slight chain 
hum readily responded to adjustment. 

Rear-axle drive-gears are blamed for many other 
noises, including engine-period, timing-chain, engine- 
gear, road, transmission-gear, grease, clutch, and pro- 
peller-shaft noises and body-rumble. Other noises are 
caused by vibration-of-the-muffler, muffler tail-pipe or 
other sheet-metal parts. 

Complaints about vibration usually are complaints 
on noise. Repairing and tightening to overcome move- 
ment of loose and drumming parts usually is effective 
in overcoming this complaint. One very obstinate com- 
plaint of vibration, which is somewhat typical of this 
class of complaints and which was reputed to have 
been worked on by many men without improvement, 
was corrected by replacement of the muffler and tight- 
ening of engine supports, floor-boards, doors and win- 
dows. Drumming of other sheet-metal parts also is a 
frequent cause of vibration complaints. 

Mechanical noises are sometimes mistaken for deto- 
nation, such as piston-heads and piston-ring lands slap- 
ping on the cylinder bores, even while comparatively 
new, caused by sudden expansion of the pistons due to 
overheating or other abuses, thereby leaving the head 
and the lands relatively too large for the remainder of 
the piston. These noises will eventually disappear due 
to wear of the head and the lands, reducing them to 
proper clearance. 

Sometimes pistons that have been installed in worn 
bores without the bores having been reconditioned will 
wedge in the smaller part of the cylinder bore and 
cause noise that is very difficult to locate. 

Wristpins are blamed for all kinds of engine noise. 
Many workmen replace wristpins first, then look for 
the real cause of the noise. Replacement of wristpins 
frequently makes the engine noisy due to insufficient 
wristpin clearance or misalignment of the connecting- 
rod. 

The lack of a rapid and accurate checking jig for 
connecting-rod and piston alignment is often felt. A 
connecting-rod aligning-jig is needed to handle the en- 
tire assembly without dismantling it and should test for 
accuracy of piston cross-bore, location of the connect- 
ing-rod upper-end clearance at piston bosses, alignment 
of the piston for the cylinder bore and connecting-rod 
twist. 

Removal of the piston from the connecting-rod as- 
sembly for individual checking is impractical because 
of the time involved, the danger of springing the con- 
necting-rod during assembly and because of the accumu- 
lation of errors in the whole assembly which results 
in appreciable misalignment. 

Elliptical bearings pinched at the joint are responsi- 
ble for peculiar engine noises that are very difficult to 
locate. This noise is apt to occur as a dull thud on a 
light load or during a very light acceleration. 

Intermittent noise that is affected by changing the 
load or speed of the engine can be located by working 
the pistons first in pairs and then by threes of the 
respective ends; that is, for a six-cylinder engine, first 
working Nos. 1 and 2, 3 and 4, 2 and 5; then working 
Nos. 1, 2 and 3 and, later, 4, 5 and 6, first noting 
whether sound is lessened by increasing or decreasing 
the load on the engine. In either case it is easy to 
determine which pair affects the sound, then which end 
affects the sound; then, finally, which one of the pair 
in that end of the engine. 

A very obstinate squeak that had been in a car for 
several weeks and defied the efforts of many men to 
locate it, proved to be caused by insufficient end-play 
at the crankshaft. The fit was so tight that the sur- 
face would run dry and squeak, yet would not score 
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or burn because of proper lubrication of the adjoining 
parts and good dissipation of heat from this point. 


BOTHERSOME ENGINE NOISES 


Excessive end-play in the crankshaft and in the 
camshaft is also apt to cause troublesome engine noises; 
in the former case, particularly, if the upper ends of 
the connecting-rods are close enough to the piston 
bosses to permit contact at this point. Over-running 
valves, weak valve-springs and sticking valve-guides 
are responsible causes for a great many peculiar engine 
noises. 

Noises can occur in the engine lubricating-system. 
These include noises such as slapping of the oil relief- 
valve, pulsation of the camshaft or humming from the 
oil-pump gears. 

Shortage of power is a frequent complaint and one 
that causes serious concern to service men. A surpris- 
ing thing is that, occasionally, a new engine is found 
which will pull better at slow speeds than any of the 
seasoned engines of the same model. This probably is 
due to lack of compression leaks and to the character 
of the surfaces of the pistons, the cylinders and the 
rings. With a new engine, superior lubrication might 
exist at the pistons, due to the minute oil-pockets in 
the pistons and in the cylinder-walls and to practically 
total lack of blow-by. 

Improper spark-timing probably is the most frequent 
cause of complaint of insufficient power, and the spark 
is more apt to be late than early. In one case, an auto- 
mobile distributer complained so much about shortage 
of power in his demonstrating car, stating that none 
of his service men were able to make the car perform 
satisfactorily, that a representative was sent from the 
factory to the distributer’s establishment at a distant 
city. He found practically nothing else wrong other 
than that the spark was about 30 deg. late. 

Burnt or sticking valves cause loss of power, not 
only from the compression leaks but from the high 
temperature of the valve heads. Valves seem to stick 
worse in their guides in the Puget Sound district than 
in any other district in the Country, seemingly due to 
climatic and to atmospheric conditions in addition to 
the heavy grades encountered there. 


WARNING CONCERNING “PIRATE” PARTS 


Pirate parts often are responsible for serious com- 
plaints of shortage of power. Factory investigation 
of a complaint of this nature, which has recurred on 
several occasions and which was reputed to have been 
repaired under the supervision of several competent 
men in the distributer’s organization, disclosed the 
trouble to be due to pirate pistons and piston-rings. 
Installation of properly fitted standard pistons and 
rings anda conventional adjustment and tuning-up 
of the engine, brought its performance up to standard. 
A back check on this car after several months of daily 
performance showed continued satisfactory perform- 
ance. 

Dragging brakes consume considerable power and 
will make a very noticeable difference in the power of 
a car at slow speeds on a steep incline, especially after 
fast driving in hot weather. 

The effect of long hard driving in hot weather is 
often overlooked by the operator of the vehicle. Brakes 
drag, engine oil thins out, valve clearances are reduced 
or are taken-up entirely and the entire fuel-induction 
system is apt to be overheated. All these factors have 
a marked effect on reducing power performance of the 
vehicle. 

Weak ignition or improper spark-plugs are apt to 
cause the workmen to set the carbureter extraordinarily 
rich to keep the engine firing properly and keep it suffi- 
ciently responsive; this results in insufficient power and 
other troubles concurrent with over-rich mixtures. 
Excessive spark-plug gaps have somewhat the same 


effect as weak ignition and may result in shortage-of- 
power complaints due to missing during acceleration 
or on a heavy pull. Shortage of power due to weak 
ignition is most apt to occur in hot, humid climates. 
A simple but frequent cause of the complaint of short- 
age of power is insufficient opening of the carbureter 
choke. 
WHERE THE DETONATION OCCURS 


Detonation is frequently the cause of loss of power 
and must be obviated before the power performance 
can be brought up to standard. The installation of an 
additional cylinder-head gasket to overcome detonation 
has the opposite effect where the Ricardo type of com- 
bustion-chamber is used. Lifting the cylinder-head for 
this type increases the volume between the piston and 
the flat portion of the cylinder-head; under certain con- 
ditions, this results in increased detonation. 

The common impression that detonation can be over- 
come by the use of a rich mixture is questionable. The 
rich mixture gives a lazier combustion that is less apt 
to cause pinging for a while, but it generates carbon 
much more rapidly and the carbon eventually causes 
worse detonation than before. The leaner mixture 
keeps the combustion-chamber cleaner and more free 
from carbon, and it reduces detonating tendencies; 
whereas, a richer mixture causes detonation tendencies 
to increase rapidly. 

Early carbon formation in the Ricardo-type head 
after the combustion-chambers have been cleaned seems 
to have a catalytic action. It has been observed that, 
in a type of engine in which high compression is used, 
that is, high for commercial work, pronounced pinging 
is apt to occur immediately after the engine has been 
cleaned, valves reground and carbon removed and that, 
within 100 miles of ordinary driving, the pinging will 
be very much less. 


CLUTCH TROUBLES ANALYZED 


Excessive clearance at the clutch pilot-shaft causes 
failure of the clutch to release properly and, in certain 
designs, will result in a squeak while the clutch hub 
rolls in the driving teeth. Proper clearance between 
the clutch release-bearing and its operating fork is 
very important and should be checked at the bearing 
rather than judged by the movement of the clutch 
pedal. In designs in which a compound-leverage or 
toggle connections are provided between the pedal and 
the release-yoke shaft or the release-fork shaft, play 
existing between the shaft and the lever would have 
to be subtracted from the pedal movement before the 
actual lash could be determined. This makes it im- 
perative that the lash between the fork and the bearing 
itself be measured and the pedal set accordingly. 

Failure of the clutch to release and the clashing of 
the transmission gears are frequent service complaints 
and, in many cases, are due to the method of operation 
rather than to mechanical defect or adjustment. How- 
ever, several things can occur to make the clutch release 
improperly and the gears difficult to shift. 

To provide a clean release of the clutch the pressure 
plate must pull away from the flywheel absolutely 
parallel to it and, with multiple-dise clutches, the 
intermediate driving-disc must be free to move easily 
and the driving disc or discs must be free to move 
easily on the shaft or the hub. Discs warped from 
overheating, or sprung from rough handling, cause 
improper clutch-release action. 

Excessive play at the clutch shaft-bearings, particu- 
larly the clutch pilot-shaft bearing, also can cause the 
clutch to release improperly, particularly during a 
partial release. 

An interesting case of transmission gears slipping 
out of mesh occurred in Mississippi. This car had been 
slipping out of gear for several months and had had 
every part between the engine and the rear axle re- 
placed at least once, the final repair prior to locating 
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the trouble being the installation of an entire clutch 
and transmission assembly from another car which did 
not jump out of gear, yet the car continued to have 
this trouble and the local service manager told the 
factory representative that no one in the world could 
correct that trouble. It was an inherent fault in his 
opinion and would always exist in the car. The trouble 
proved to be improper bolting of the clutch housing 
to the flywheel housing. The cause of the trouble was 
distortion of the clutch case and the flywheel housing 
which threw the transmission out of alignment with the 
engine. 

Other causes of gears coming out of mesh are radial 
play in any of the transmission bearings, end-play in 
the transmission sliding-gear shaft or main drive-gear 
shaft, improper meshing-alignment of the gears, insuf- 
ficient tension in interlock pawl-springs, or improper 
alignment during heavy pulling due to springing or 
looseness of a part that might permit the transmission 
to get out of alignment with the engine, which mis- 
alignment need not be very great. 

Bearing roughness and gear noise also are apt to 
be caused by insufficient lubrication, improper lubri- 
cants or insufficient frequency of changing of the gear 
oil. Some transmission lubricants contain enough acid 
and moisture to cause rapid deterioration of transmis- 
sion parts, particularly ball-bearings. 

Some transmissions have a sufficiently large vent 
to permit the sound of the grease running to be 
noticeable from the driver’s seat, especially if the vent 
be in the top of the transmission above the floor-board 
level. This sound is frequently mistaken for gear or 
bearing noise. Propeller-shafts that are out-of-balance 
cause a disturbance which is apt to be concentrated at 
the transmission as to the resultant noise. 

Reference has been made in previous paragraphs 
to rear-axle noise, yet it might be well to repeat the 
fallacy of working on rear axles to eliminate backlash 
in the drive mechanism and gear-like sounds through- 
out the entire vehicle. Shimming of differential side- 
gears, close meshing of final drive-gears and tight ad- 
justment of rear-axle bearings cannot overcome back- 
lash noise that exists at transmission pocket gears, 
transmission shifting-shaft gears, in the clutch or in 
the propeller-shaft assembly. 


No BENEFITS FROM SPECIAL ACCESSORIES 


Another big problem exists in the service field which 
will bear analysis and which the manufacturer feels has 
considerable to do with the prejudiced mind of the 
service man when he attacks his problems. In the field, 
we have many accessory salesmen selling their wares. 
One sells spark-plugs; another sells lubricating oils, 
oils that will double the life of your engine, increase 
the power and eliminate all noise. Another has de- 
signed a special piston. Another will sell you replace- 
ment parts far better and cheaper than the car builder 
can supply you with and gives many reasons. Another 
sells you a carbureter that will make your car perform 
as it never did before. Then we have a lot of acces- 
sories to add. One will increase your economy by from 
20 to 30 per cent and you will find a half dozen more 
that, by different means of attack, make similar claims. 
If you should be fortunate enough to put them all on 
one car you would not use any fuel at all. 


THE SPECIAL ACCESSORY “GAME” 


Some years ago Mr. Breer was in the service-accessory 
Sales-business and had occasion to install a lot of  car- 
bureters sold to car-owners. When the accessory-store 
salesman sold a carbureter, he always recommended that 
our organization make the installation and suggested to 
the owner the advisability of checking the ignition, 
cleaning out the carbon and regrinding the valves if 
necessary. In brief, the car got a general tune-up when 
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applying the carbureter. The tune-up details covered 
briefly the few simple adjustments that are so easy to 
make and yet seem so easily overlooked by the average 
service man. 

After the check-up, the new carbureter was carefully 
adjusted and the car performed as it had never per- 
formed before. Yet had the same amount of effort been 
put on the job, the car probably would have performed 
equally as well with the former carbureter. Of course 
the owner was pleased when he paid his bill, the acces- 
sory sales-department made a profit, the service depart- 
ment made a profit on the installation and tune-up and 
the owner was a booster for the carbureter. All along 
the line the general opinion was that the car builder un- 
doubtedly could have done much better in the choice of 
his equipment. 

When you sell a man an accessory to the extent of 
touching his pocket book, do not forget that, when you 
get through, the owner has two things, an accessory and 
the automobile. You have spent time in explaining the 
merits of the device. He has taken the time to learn all 
about it so as to “sell” himself. After he has it, the 
device is the more important one of the two. In other 
words, he has an accessory with an automobile attached. 

When the piston-ring salesman comes along, the car 
builder is all wrong. We would hate to check-up the 
number of different types of piston-ring on the market. 
Basically speaking, they cannot all be best. If we com- 
pared all the claims of the various ring salesmen, he would 
find many conflicting arguments. The same thing is true 
of lubricating oils. We have even had oil salesmen come 
to our factory with microphotos showing the basic dif- 
ference between paraffin and asphalt-base oils. At the 
same time this particular oil company was buying its 
crude oil out of pipe lines into which both paraffin and 
asphaltum oils were pumped. If you had all the oil 
salesmen together, you would find also that the argu- 
ments flatten out. Undoubtedly you wonder why the 
car builder does not make specific recommendations as 
to the oils to use. If this were done, he would need to 
establish a large department to cover the ground and, 
after all, what does a sample mean beyond the reputa- 
tions of recognized brands of oil. 


GENERALITIES AS TO PIRACY 


Then we come to the parts suppliers, the concerns that 
manufacture replacement parts, who claim better parts 
at lower costs than the factory can supply due to the 
car builder’s so-called large over-head or profiteering. 
Recently, one of our engineers had occasion to visit a 
spring plant where he was surprised at the large depart- 
ment making car springs for a very popular automo- 
bile. After questioning, it was found that these springs 
were not to be supplied to the car builder but were sold 
direct to parts suppliers in the field and, further, the 
springs were made of a much inferior grade of steel to 
sell at a certain price. 

One large car builder spent considerable money road- 
testing all makes of automobiles and kept a careful 
record of failures with the object of finding out what 
were the inherent weaknesses of all automobiles. To his 
surprise, he noted that car springs stood-out prominently 
among the failures. Another was electric-light bulbs. 
Upon checking service records springs were not com- 
plained of. Upon checking the field he was astounded 
at the number of good, bad and indifferent springs sup- 
plied by the so-called “gyp suppliers.” Electric-light 
bulbs are the same way; the quicker they burn-out, the 
more have to be sold to replace them. We have had axle 
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shafts come into the claim department for credit made 
of cold-rolled steel; whereas, we use nothing but high- 
grade heat-treated alloy-steel. 

From the foregoing it appears that we are discredit- 
ing accessory suppliers but, to the contrary, that is not 
our intention. What we are trying to bring out is the 
fact that many salesmen in the field are making an 
honest effort of selling their wares and, by their sales 
arguments, are apt to warp the good judgment of the 
conscientious service mechanic. When one compares the 
responsibilities of the outside parts or accessory manu- 
facturers with those of the automobile builder, he will 
see readily who has most at stake. In fact, the latter 
is directly responsible to the car-owner; whereas, the 
accessory or outside parts maker is indirectly responsi- 
ble only. From this one can realize that, when a car 
builder puts all his efforts and reputation behind his 
product, he will surround himself with organizations of 
the highest grade available covering every phase of its 
construction. This means further that all responsible 
accessory manufacturers are called in and the particular 
product adopted which best works out to suit his ideal 
of design. 

COMMON SENSE Is NEEDED 


As expressed before, most automobiles as built today 
will give good service in the hands of an owner if com- 
mon sense is applied. Primarily, to do justice when 
servicing a particular product, every mechanic must 
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convince himself regarding the merit of the product; he 
must have full faith in the organization behind the 
product and must faithfully believe in the product. If 
an employe is in any other frame of mind, he is jeopard- 
izing the product and handicapping his own future. To 
do himself justice, he should seek employment elsewhere. 

A successful field-service organization is one that has 
the feeling that it is a part of the factory organization 
in both spirit and at heart. With this attitude of mind, 
problems always will appear from the simple, rather than 
from the complex side. Carrying this picture of the 
responsibility of the service department further, we 
would like to picture the attitude of mind of the car- 
owner to be that of a part owner in the respective alto- 
mobile plant. This spirit of mind can all be accomplished 
through the service sales-ability of the service depart- 
ment. 

Briefly, when an automobile is sold, educate the owner 
in regard to the many details about the car. Do not 
wait for him to learn by experience. 

In conclusion, we have somewhat side-tracked our an- 
ticipated subject, namely, various means of locating 
trouble. Primarily, because we think it is not possible 
to outline a major set of rules and, more important, 
because good faith in the qualities of cars and a proper 
attitude of mind will enable the difficulties to be located 
by the most direct route. If we have established that 
point, our efforts have been well worthwhile. 





COOPERATIVE RESEARCH 


NTIL the automobile engineer has intelligently directed 
and organized all the activities in connection with the 
discovery and utilization of the forces and materials of 
nature, we derive little or no benefit from his work. The 
whole training of an automobile engineer, whose work con- 
sists of manufacturing something to be sold, unfits him for 
the work of research. A moment’s thought will show that 
the mere fact that an engineer has to deal with problems, 
and dispose of them as they arise, is enough to indicate that 
his habit of mind is of an entirely different order from that 
of the man who will patiently carry on an investigation week 
after week, without ever knowing where it will lead him. 

I believe it is the confidence born of the initiative that is 
a necessary attribute of every engineer which leads him to 
overlook the facts I have just stated. In reality it is no 
more possible for him to do his own research work than it 
is to make the tracings in his drawing office. It is just as 
needful for him to organize the work of the research men 
as it is to organize that of the machine-tool operators. 

Here, too, we see the importance of capacity for working 
with other people. In Government laboratories, universities 
and technical colleges all over the world men are concen- 
trating on the problems that daily confront the automobile 
engineer. The collecting of information already published, 
as well as familiarity with what investigators are already 
pursuing, is more the basis of real research, as it applies to 
this industry, than the setting forth of particular problems, 
though naturally the latter appeal more intimately to the 
practical man, and they may also be of great value sug- 
gestively to the investigator. When, however, a concrete 
problem presents itself for solution, it can and should be sub- 
mitted to whatever institution is best fitted, by the possession 


of the necessary personnel, apparatus and authority, to give 
a final and conclusive report upon it. 

If overlapping is to be avoided, such research must be done 
with the cooperation of all the manufacturers in the indus- 
try; first, to insure that the work has not already been done, 
and, second, to distribute the cost as much as possible. It 
seems that the great obstacle to this method has been the de- 
sire of one individual or firm to become possessed of confiden- 
tial information that may give him or it some advantage over 
competitors. The maintenance of secrecy in this respect is 
in the end impracticable, and the ultimate loss to the industry 
from lack of cooperation completely outweighs any possible 
individual advantage that might be obtained through secrecy, 
and it is happily, coming to be regarded as more advan- 
tageous in the end to give away information than by with- 
holding it to forego the acquisition of important knowledge 
in the possession of someone else. 

The final goal to be reached is economy in production, and 
this is to be attained not only by saving time in factory 
operations and by employing the most suitable materials, 
but by taking the fullest advantage of the world’s expe- 
rience to produce only the work that will introduce the few- 
est number of errors, as these will have to be corrected in 
the future; and to provide the public with a product low in 
first cost, long in life, efficient in performance; and, when 
the time comes, cheap and expeditious to repair. This is my 
conception of controlling the force and utilizing the mate- 
rials of nature, and directing and organizing human activi- 
ties in connection therewith as it applies to the profession 
of an automobile engineer.—From an address by H. Kerr 
Thomas, president of the Institution of Automobile Engi- 
neers. 
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Automobile Headlighting Symposium 





Section, held at the Hotel Majestic, New York City, 
on May 21, took the form of a symposium, a large 
number of speakers entering into the oral discussion of 
the papers presented by H. M. Crane and J. H. Hunt, 
while others who were unable to be present submitted 


‘k= regular monthly meeting of the Metropolitan 


written discussions. Some of the latter, because of the 
valuable information they contain, are included with the 
two papers of the evening instead of printing them, as 
is the usual practice, in the discussion. Divergent views 
expressed on both sides of the question added interest 
to the meeting. 


FUNDAMENTAL PRINCIPLES OF AUTOMOBILE 
HEADLIGHTING 


BY H. M. CRANE’ 


ABSTRACT 


FTER referring to the recommendations made to 

the National Conference on Street and Highway 
Safety by the Committee on Motor Vehicles and the 
Committee’s further explanation of the recommenda- 
tions, the author amplifies more fully the difficulties 
that have arisen in the operation of the system of 
headlight regulations sponsored by the Illuminating 
Engineering Society and this Society and suggests a line 
of fundamental research with a view to drafting more 
desirable regulations. Inasmuch as road conditions 
have changed greatly since the regulations at present 
in force were first proposed, he believes that a new 
study of the subject might result in marked improve- 
ment. 

Definite control of a concentrated headlight beam, 
deflected below a horizontal line, as originally proposed 
by the Society, failed to produce the desired result, and 
the next step was the formulation of the regulations 
listed in the S.A.E. HANDBOOK. 

But these regulations are most effective on a per- 
fectly level road surface and are upset by slight varia- 
tions in road contour or of car loading; the close ad- 
justments required can be produced only by fairly 
expensive equipment that is not maintained long in 
adjustment by the user; enforcement of the regula- 
tions is difficult because a head-lamp may get out of 
adjustment soon after it has been checked. Tilting, as 
a cure for these difficulties, results only in excessive 
illumination of the roadway in front of the car and 
renders the driver almost entirely oblivious to objects 
beyond. 

On narrow crowned roads or on narrow roads with 
low shoulders, the act of turning out produces a lateral 
tilting of the car that is sufficient to bring some of the 
rays within the oncoming driver’s vision at close range. 

No concrete recommendations are made by the author 
but further research is suggested to determine the 
ability of the eye to see under a wide variety of light- 
distribution. Reference is made to the possible desira- 
bility of placing maximum values on supposedly non- 
glaring beams deflected below the horizontal; of using 
diffused lighting on vehicles of moderate speed; of 
mounting lamps asymmetrically; of employing only 
the right headlight, the left lamp being entirely extin- 
guished and a marker-light being used in its place; of 
making use of only a single head-lamp mounted on the 
right side of each car, or a high-power lamp on the 
right side coupled with a lamp of moderate power 
throwing a diffused light on the left side, or vice-versa, 
the left lamp being controlled as to elevation and lim- 
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ited as to candlepower; and of adopting the so-called 
“courtesy” light. 


A |‘: Committee on Motor Vehicles in reporting to 
the National Conference on Street and Highway 
Safety made the following recommendations re- 

garding automobile headlights: (a) present lighting 

regulations should be more rigidly enforced as a neces- 
sary beginning in arriving at any improved night-driving 
condition on the highways and (b) the study of proper 
road illumination, combined with the minimizing of un- 
desirable glare, should be given immediate further con- 
sideration with a view to determining whether it may 
not be possible to improve the regulations now in force. 

In explaining these recommendations, the Committee 

made the following brief analysis of the existing situ- 

ation, which was printed in the latter part of the report.’ 


The question of proper road illumination for night- 
driving has been a subject of attention for the last 25 
years, due to the conflicting requirements of the driver 
behind the headlight and the driver meeting the head- 
light. It might be well to give an outline of the his- 
tory of headlight regulation to clarify the Committee’s 
recommendation. 

The first headlights of any real power on motor cars 
were of the acetylene type, and when first used were 
criticized very severely as producing glare. This was 
due to the fact that most other vehicles had either no 
lights at all or else very ineffective oil-lamps. When 
the electric headlight was introduced as part of our 
automotive equipment, a time came when the number 
of motor cars was increasing with extreme rapidity 
and the combination created a very unsatisfactory con- 
dition. This was partly due to the early design of the 
electric headlight in which the most piercing beam pos- 
sible was produced by the aid of a high-power bulb in 
connection with a parabolic reflector. Conditions rap- 
idly became intolerable with the large number of elec- 
trically lighted cars and various types of regulation 
were undertaken. In the early regulation the question 
of glare was treated as being of paramount importance 
and practically nothing was done to ensure that a safe 
driving-light should also be obtained. As a result, the 
Illuminating Engineering Society and the Society of 
Automotive Engineers took up the subject in a very 
serious manner, with the result that a certain form of 
light distribution was worked out as being the best 
compromise between absence of glare and the presence 
of sufficient light for safe driving. This light distribu- 
tion is obtained by the use of either special mirrors or 
lenses, or both, in connection with very definite adjust- 
ment of the headlights themselves. These requirements 
have been put into force in a very considerable num- 
ber of states during the last few years, either by 
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legislation or regulation. It is fair to say, however, 
that only one or two states have made a serious effort 
to enforce the regulations as laid down. It is more 
and more apparent as time goes on that we have not 
yet reached an ideal solution of the problem. In the 
first place, the recommended light-distribution is worked 
out on the basis of two vehicles approaching on a level 
road and without any considerable amount of spring 
action. This is due to the necessity of keeping the 
piercing part of the light-beam as high as possible with- 
out actually shining in the eyes of the driver of an 
approaching vehicle. The desired condition is badly 
upset on roads of a rough contour or even on roads of 
a rough variety that may cause a vehicle to pitch upon 
its springs. The accurate working-out of the desired 
light-distribution requires a better lamp-equipment 
than has been commercially furnished uptodate and a 
certain degree of care and attention on the part of the 
owner. To date, the lamp equipment on the cheaper 
cars cannot be expected to fulfil permanently the re- 
quirements of this type of regulation. 

It is recognized by the Committee that regulation of 
the headlight is a very difficult problem, due not only 
to the conflicting requirements as outlined above but 
also to the wide range of conditions under which motor 
cars are operated. The regulations described above 
have been made legal in a very considerable number of 
states but so far have been enforced in only a few of 
these states. Until complete enforcement over a period 
of time occurs, it will be impossible to judge correctly 
the final desirability of these regulations. 


The object of this paper is to explain rather more fully 
the difficulties that have arisen in the operation of the 
system of headlight regulations sponsored by the illumi- 
nating Engineering Society and the Society of Automo- 
tive Engineers, and to suggest a possible line of funda- 
mental research intended to allow the drafting of more 
desirable regulations, if this be possible. It does not 
seem to me to be a serious criticism of the work already 
done to suggest that the subject be reopened now. The 
road conditions in this Country have changed greatly 
since these regulations were first proposed and motor- 
car traffic has changed to an even greater extent. When 
we add to these facts the knowledge gained by the equip- 
ping and use of several million automobiles in accordance 
with the regulations referred to, we have every right to 
expect that a new study of the subject may result in a 
marked improvement. 


ORIGIN AND LIMITATIONS OF REGULATIONS 

The first really serious objection to headlight glare 
came as the result of electric lighting and largely because 
advantage was taken by the car builders and the lamp 
makers working together of the possibility of an ex- 
tremely powerful beam of light in a highly concentrated 
form. Compact filaments sharply focused in parabolic 
reflectors came into general use and did not fail to pro- 
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Fic. 1—DIAGRAM OF TEST POSITIONS 


This Figure Is Reproduced from the S.A.E. HANDBOOK. All Points 

on the Curves MM and NN Are 6 Ft. from a Line Midway Between 

and Parallel To the Axes of the Lamps at the Point Where the 
Beam Meets the Road 


December, 1925 No 


560 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


duce violent complaints from drivers of approaching 
cars. New Jersey was one of the first States, if not the 
very first, to attack the problem of headlight glare by 
accepting certain devices for use, based on the personal 
examination of the controlling officer. I do not think 
that any scientific rules or mathematical measurements 
were involved at that time. In spite of this fact, or 
possibly because of it, the New Jersey regulation of that 
time was about as satisfactory, in my opinion, as is the 
present regulation. 


CONTROL OF CONCENTRATED BEAM 


One of the earliest solutions proposed in this Society 
was based on the definite control of a concentrated head- 
light beam, the idea being to use a concentrated beam 
but to require its deflection below a horizontal line suffi- 
ciently to prevent its reaching the eyes of the driver of 
an approaching car. This was probably the worst pos- 
sible form of regulation, for it resulted in excessive 
illumination of a very small area in the driver’s field of 
vision and, to all intents and purposes, no illumination 
of the remainder. Headlights of this type could be very 
blinding if not dimmed, on roads having a rolling con- 
tour. 

I joined the Lighting Division of the Standards Com- 
mittee at the time that this type of regulation was still 
in the S.A.E. HANDBOOK and found that the deficiencies 
were well recognized and that, in collaboration with the 
Illuminating Engineering Society, an attempt was to be 
made not only to keep headlight glare under control but 
also to provide a complete driving-light. As a result of 
this work, the regulations listed on p. B7 and subsequent 
pages of the S.A.E. HANDBOOK were drawn up. The gist 
of those regulations is usually shown on a chart, as pub- 
lished on p. B8 of the S.A.E. HANDBOOK, which is repro- 
duced in Fig. 1. These regulations have been put into 
force in a considerable number of states. A serious at- 
tempt at rigid enforcement has been under way in 
Massachusetts for about 2 years and has recently been 
begun in New York. 


EFFECT OF VARIATIONS OF ROAD CONTOUR 


I do not believe that any engineer will claim that this 
type of regulation has proved to be thoroughly satisfac- 
tory. In the first place, it is a system of control that 
can be expected to be effective only on a perfectly level 
road surface. I will show a little later, by charts, how 
slight the variations in road contour or car loading need 
be to upset completely the desired light-control. A study 
of the charts will indicate also how close the adjustment 
of headlights and accessories must be to obtain the de- 
sired result, an adjustment that can be readily produced 
only by fairly expensive equipment that we know by ex- 
perience is never maintained long in the hands of the 
user. I would be the last one to deprecate the cost of 
necessary equipment if this type of headlighting regula- 
tion really produced a thoroughly satisfactory condition 
when in adjustment; but because, for the reasons given 
above, it has serious deficiencies even when perfectly 
applied, I am convinced that we ought to make a deter- 
mined effort to obtain something better. Another, and 
possibly the most serious, objection to the present form 
of regulation, is the difficulty of practical enforcement. 
It is none too easy to check up on all the multitude of 
automobiles in service and to require them to have their 
headlights adjusted, for we know that any headlamp may 
get out of adjustment again the day after it has been 
checked, because of mechanical changes in the equip 
ment, the burning-out and replacing of a bulb, or some 
change in the loading of the vehicle. 












































Vol 


wol 
con 
ing 
the 
the 
he 

an} 
thi 
tin 


cal 


Deflection of Front Spring, in. 


| op hand 


i le i al i | ee ee eee eee. ae 


io 


i] 


of 





Vol. XVII 


December, 1925 No. 6 





AUTOMOBILE HEADLIGHTING SYMPOSIUM 561 


It may be said that a further tilting of the headlights 
would be a cure for most of the difficulties mentioned. I 
contend that this is not the case, because increased tilt- 
ing of headlights will result in excessive illumination of 
the roadway directly in front of the car, and because, as 
the driver’s eyes become accustomed to this illumination, 
he will be almost entirely oblivious to objects beyond in 
any direction. I shall refer to this point later, for I 
think it is one upon which research is essential at this 
time. 

ILLUMINATION AT POINT B 

In discussing the present type of regulation, I shall 
call attention primarily to point B on the diagram. Point 
B is the projection of a line 1 deg. below the horizontal; 
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Fic. 2—SHIFTING OF HEADLIGHT BEAM-ANGLE WITH DEFLECTION OF 
THE FRONT SPRINGS 
In a Car Having a Wheelbase of 113 In., a Deflection of 2 In. 
Corresponds Almost Exactly to a Shift of 1 Deg. in the Headlight 
Beam 


at this point the minimum of 7200 cp. is required, but 
many lamp companies claim several times this candle- 
power. I shall first call your attention to the two curves. 
Fig. 2 shows how the headlight beam-angle shifts as the 
front springs of a car of 113-in. wheelbase deflect. You 
will notice that a deflection of 2 in. corresponds almost 
exactly to a shift of 1 deg. in the headlight beam. I have 
taken a wheelbase of 113 in. because many cars having 
this wheelbase are in use, and many more have less. This 
refers to the motion of either the front springs or the 
rear springs alone. The same result, of course, will be 
produced by an equivalent change of level because of a 
change in the contour of the surface of the road. It is 
obvious from this curve that a change of level of 5 in. 
in the length of the car, whether produced by rocking on 
the springs or by variations of the road surface, can 
readily direct the most piercing part of the headlight 
beam into the eyes of an oncoming driver. 
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Fic. 3—-ANOTHER WAY OF PRESENTING THE SAME INFORMATION 
The Curve Shows the Rise and Fall of the Headlight Beam of the 
Car Previously Described, First, at a Distance of 100 Ft. and, 


Second, at 300 Ft. from the Headlight 


Fig. 3 is another way of presenting the same informa- 
tion. This curve shows the rise and fall of the headlight 
beam of the car previously described, first, at a distance 
of 100 ft. and, second, at 300 ft. from the headlight. It 
is obvious from this curve that comparatively slight 
irregularities of road surface or of spring motion can 
bring a blinding beam into the eyes of an approaching 
driver at a distance of 100 yd.; also, note that it takes 
less than 7.0 sec. for a car running at 30 m.p.h. to 
traverse 100 yd. and less than 3.5 sec. for two cars each 
running at this speed to meet from this distance. 

Fig. 4 shows the distance at which a driver may re- 
ceive a blinding ray when two cars are approaching at 
the crest of a hill. On grades of from 7 to 10 per cent, 
two cars may be only a very small distance apart when 
this condition occurs. Of course, the diagram indicates 
an attempt at lateral control of the headlight beam, but 
this is even more difficult to handle properly than is 
vertical control, and is considerably more upset by road 
curvature or traffic conditions. 


EFFECT OF NARROW CROWNED ROADS 


A further unfortunate condition arises on narrow 
crowned roads or narrow roads with low shoulders, on 
which the very act of turning out to pass results in a 
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Fic. 4—DIsTANCE AT WHICH A DrRIVER MAY RBSCEIVE A BLINDING 
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On Grades of from 7 to 10 Per Cent the Cars May Be Only a Very 
Small Distance Apart When This Condition Occurs 
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lateral tilting of each car that is sufficient to bring the 
point PL on the chart into the drivers’ vision at very 
close range. 

It seems to me that a study of these curves indicates 
very clearly why it has been practically impossible to 
satisfy the public with this type of regulation. Even 
after the headlights have been approved at an official 
station, approaching drivers still demand dimming in no 
uncertain terms, and drivers find also that their own 
driving-lights leave much to be desired. Some states 
even require dimming of headlights, while in many parts 
of the Country spot-lights are nearly universal equip- 
ment, with the idea of providing a remedy for deficiencies 
in illumination when the headlight has been dimmed. 
This is particularly true in the less settled parts of the 
Country where roads are narrow and passing is corre- 
spondingly difficult. 

Another phase of the headlight situation that has not 
been sufficiently studied is the condition that exists on 
Sundays and holidays after dark in outlying districts 
having no general road-illumination. It seems hardly 
worthwhile to go into greater detail concerning facts 
that are so well recognized. I will, therefore, proceed to 
the much more difficult question, What can be done to 
improve existing conditions? 


FURTHER RESEARCH NEEDED 


I will say frankly at the outset that I have no concrete 
proposal to make as to apparatus or equipment that 
will produce a marked improvement.’ I am convinced, 
however, that such apparatus can be designed and pro- 
duced, but only after some fundamental research has 
been made on the various factors involved in effecting a 
successful compromise. The factor that I consider of 
greatest importance is the action of the human eye, very 
remarkable mechanism that can accommodate itself to a 
variety of conditions of vision, both as to focus and to 
degree of illumination. Unfortunately, the rate of 
accommodation is far from instantaneous. The eye ad- 
justs itself to illumination by varying the diameter of 
the pupil and this diameter is controlled to a large ex- 
tent by the most brilliantly illuminated part of the field 
of vision. Keep in mind that the eye has a relatively 
narrow angle of vision that still makes possible a wide 
range of vision on account of the mobility of the eyeball. 
This narrow field of vision makes blinding possible from 
a highly illuminated field of relatively small diameter. 


BEAM OF HIGH INTENSITY IN FOREGROUND 


The question that comes to my mind in a study of the 
headlighting problem is whether we can afford to have 
a beam of very high intensity in the foreground, pro- 
vided other parts of the field of vision necessary for safe 
driving are illuminated to a much less degree. Does any 
advantage result from having more light directed on the 
surface of the road a short distance in front of the car 
than is necessary to pick out minor road-obstructions or 
similar things? Is it not true that excessive illumina- 
tion of the road surface near the car causes what little 
illumination is projected to a greater distance to become 
very much less efficient than it otherwise would be? I 
believe that we have been trying to get a safe illumina- 
tion for high-speed driving without glare and I am thor- 
oughly convinced that it cannot be done. I agree with 
Mr. Hunt’s contention in the paper entitled Electric 





?In a later paper, presented at a meeting of the Detroit Section 
of the Society, Mr. Crane made specific suggestions of different 
forms of equipment. See p. 535 of this issue of THe JOURNAL. 

See Journal of the American Institute of Electrical Engineers, 
May, 1925, p. 476. 
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Lighting Equipment on Automobiles‘ that he presented 
at the 1925 Spring Convention of the American Institute 
of Electrical Engineers in St. Louis that drivers who 
believe that they have good high-speed illumination with 
equipment designed according to present regulations are 
actually driving with the lamps tilted up in a way that 
would not pass inspection. 

As to research, I am strongly in favor of making a 
most thorough study of ability to see under a wide 
variety of light distribution. I do not believe that we 
can depend on the judgment of a man driving behind a 
pair of headlights whether they produce a good driving 
light. The average driver is prone to judge the efficiency 
of the lights from the brightest part of the field of illumi- 
nation and not from the all-round completeness of the 
lighting. I believe that research should go equally into 
the question of the kind of lighting required in different 
parts of the Country on different types of road and with 
different densities of traffic. The Headlighting Sub 
committee of the Research Committee is attempting to 
lay out a definite program of research along such lines 
as these. Such research should first be conducted in ce- 
operation with physiologists with regard to the capabil- 
ities and limitations of the human eye. I do not wish at 
the present time to anticipate such a piece of research 
work by definitely recommending any type of apparatus. 
On the other hand, I am absolutely certain that, as a re- 
sult of this research, the majority will be satisfied that 
changes must be made in the lighting regulations. I am 
perfectly willing to suggest points at which I believe 
that changes are desirable. 


DIFFUSED AND NON-SYMMETRICAL LIGHTING 


I am convinced that, if we eventually decide to retain 
a regulation of the present form, we must put maximum 
values on the supposedly non-glaring beams that are de- 
flected below the horizontal. I am fully prepared to find 
that the maximum permissible illumination will be low 
enough to justify the use of diffused lighting on vehicles 
of moderate speed. This would include a great majority 
of the passenger cars that, because of their low price, 
inferior equipment and deficient up-keep, are the greatest 
offenders in the headlighting problem. It is entirely 
possible to produce a very fair quality of diffused light- 
ing that will be practically non-glaring, cheap in first 
cost and up-keep, and nearly foolproof. 

I see a further possibility of improvement in the fact 
that regulations now in force are based on twin head- 
lights symmetrically mounted. I can see no reason that 
a symmetrical mounting is necessarily desirable except 
for reasons of appearance. The use of spot-lights and 
so-called “courtesy” lights unsymmetrically mounted, 
even in the crude manner in which these devices have 
been tried, indicates strong possibilities in favor of 
asymmetrical illumination. 

I wish also to make a suggestion regarding congested 
traffic, namely, the possibility of using only the right 
headlight, the left lamp being entirely extinguished and 
a marker-light on the left side used in its place. I might 
even suggest the possibility of using only a single head- 
lamp mounted on the right side of each car, or the use 
of such a lamp of high power on the right side coupled 
with a lamp of moderate power throwing a diffused light 
on the left side. Another possible arrangement is a left 
headlight of high power and a right diffused headlight, 
the left beam being uncontrolled as to elevation but hav- 
ing a certain maximum candlepower, and being used with 
the proviso that it must be dimmed or extinguished o 
the approach of another car. 
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THE COURTESY LIGHT 


In addition to these suggestions, J. H. Hunt has pro- 
posed a thorough study of the possibilities of the so- 
called “courtesy” light, the idea being that the use of 
such a light in conjunction with dimmed headlights 
would be a material improvement over the present stand- 
ard system. 

I believe that I have given ample reasons for reopen- 
ing the headlighting question. I am equally certain that 
with the united engineering ability of those interested 
in this subject, including motor-car builders, dealers in 
lighting equipment, enforcement authorities and users, 
we can make a much needed improvement that may then 
become the basis of nation-wide regulation. 

In conclusion, I will say that I have never sympathized 
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with those who attribute accidents to cars under their 
control to their inability to see, either because of glare 
from approaching headlights or because of lack of lights 
on their own cars. Dr. Dickinson* has enunciated a very 
valuable principle of safe driving, which is that a driver 
is responsible for being able to stop within the distance 
over which he has a clear view. I believe that this prin- 
ciple was originally applied to vehicles approaching street 
corners, but in any case it applies equally well to cars 
passing at night. This does not, of course, absolve us 
as engineers from the duty of providing the best avail- 
able light for the car-user, but it does leave a definite 
responsibility for giving a useful light and not simply a 
very powerful illumination that creates an erroneous im- 
pression as to wha* can really be seen. 


HEADLIGHTS 


BY J. H. HUNT 


ABSTRACT 


° hese points are cited as illustrating the difficulty of 

enforcing the present regulations, namely, (a) the 
variation in the angle of the headlight beam caused by 
the cempression of the springs when the loading of the 
car is changed from no load to full load and (b) the 
variation of the tilting of the beam caused by the pitch- 
ing of the car on an ordinary road, the effect being 
similar to that produced by flashes of lightning in a 
pitch-dark night. 

Denial is made of the author’s alleged advocacy of 
diffused lighting and comparison is made of the distri- 
bution-curves obtained with frosted bulbs and those 
obtained with fairly good lamps conforming to the 
Society’s specifications. Attention is called to three 
points in this comparison: (a) the light from the 
frosted bulb along the horizontal is only about 50 per 
cent of that available with a lamp conforming to the 
Society’s specification (b) the foot-candle illumination 
measured perpendicularly to the beam at various points 
on the surface of a level road is much less with the 
frosted bulb than with the lamp of the Society’s speci- 
fication, how much harm a bright illumination imme- 
diately in front of the car interferes with acuity of 
vision is a subject for additional research and (c) the 
light from the frosted bulb does not change appreciably 
for any angle through which the chassis is likely to 
move as a result of road shocks; consequently, when 
the frosted bulb is used, road shocks and spring vibra- 
tion do not affect the eyes of an approaching driver. 

Sharp cut-off above the horizontal is considered in- 
advisable. The possibilities of non-symmetrical light- 
ing, the author believes, are worth considering, and the 
results of some experiments are detailed. He expresses 
a preference for the use of two diffused lights as reg- 
ular equipment and of a third lamp, adjusted according 
to the Society’s specifications, so that the maximum 
candlepower would be horizontal. 

Reference is made to the test target in use by the 
Royal Automobile Club and to the results of tests made 
with it, but this method is said to be objectionable as a 
basis of specifications because it is tedious and the 
results depend largely upon the condition of the ob- 
server’s eyes. 

Although measurements of all the imaginable func- 
tions of the human eye have apparently been made, 
such tests should be repeated under automobile-light- 
ing conditions, for factors that previously may have 
been neglected in tests frequently become important 
*See Tur JourNAL, July, 1925, p. 81. 


*M.S.A.—=.—Head of the electrical division, General Motors Re- 
search Corporation, Dayton, Ohio. 





when the conditions are changed. As the normal eye 
requires nearly 1 sec. to adjust itself to radically 
changed conditions of illumination, this périod is dan- 
gerously long when a car is running at high speed. 


WO points deserve emphasis with relation to the 

difficulty of enforcing our present specifications. 

In Table 1 is shown the change in chassis-angle, 
which also means a change in the headlight beam, as the 
load in the car is varied. This includes some data taken 
on a few cars that were immediately available. The table 
shows the wheelbase and the car-weight, which give some 
measure of the strength of the springs and their proper 
reaction to change of load. We took a reading of the 
chassis-angle with only a 145-lb. driver in the car, then 
filled the remaining seats; thus, if we had a four-passen- 
ger car, three other persons were added; if a five- 
passenger car, four were added. 

We tabulated the total weights of the cars and the 
changes in the chassis-angle. For a very heavy coupe 
with a long wheelbase, we have only a 10-min. change, 
while on a short-wheelbase phaeton we have a l-deg. 
change in one case, 50 min. in another, and 1 deg. 5 min. 
in a third. We have a 30-min. change in a cyclecar that 
carries a passenger who is seated beside the driver, both 
being located at the center. 

We have been informed by R. N. Falge and C. A. 
Michel that an extensive series of data collected by them 
and involving a very much larger number of cars indi- 
cates that the limited data before us give an understand- 
ing of the situation. Thus, inherent in the lighter cars, 
which form the majority of the cars on the road, is a 
shift of about 1 deg. in the direction of the beam with 
a change of load from that of the driver only to full load. 
This means that, if the lamps are adjusted according to 





TABLE 1—CHANGE OF CHASSIS ANGLE WITH LOAD 


Total 
Num- Loaded 
Weight Weight ber of Passenger Change 
Wheel- of of Pas- Weight, Lb. of 


Type base, Empty Driver, sen- -————~——._ Angle, 

of Car In. Car, Lb. gers Front Rear Deg.—Min. 
Sedan 120 4,200 5 315 465 —55 
Coach 112 2,675 145 5 315 465 0—50 
Coach 108% 2,850 145 5 315 465 0—45 
Coupe 132 3,955 145 4 315 310 0—10 
Phaeton 103 1,890 145 5 315 465 1— 0 
Phaeton 112% 2,745 145 5 315 465 0—50 
Coupe 115 2,810 145 4 315 310 0—35 
Phaeton 110 2,300 145 5 315 465 1— 5 
Phaeton 120 3,625 145 5 315 465 0—45 
Phaeton 128 4,500 145 5 315 465 0—30 
Phaeton 113 2,610 145 5 315 465 0—55 
Phaeton 100 1,760 145 5 315 465 0—50 
Cyclecar 75 1,000 145 3 315 145 0—30 


































































































Vol. XVII 





December, 1925 








564 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS > 


the Society’s specifications for full load, the lamps will 
be tilted down 1 deg. below the value shown on the chart 
in the S.A.E. HANDBOOK when the driver is alone. This 
throws the main intensity of the beam on the road much 
too close to the car. In my opinion, such lamps are 
hardly safe for our legal speed-limit of 35 m.p.h. under 
some road conditions. 


LAMPS SET Too HIGH 


When I began to check my own lamps, I found that I 
had always been driving with the lamps set at too high 
an angle, for I had usually adjusted the lamps with the 
car empty. I am inclined to think most owners do this. 
With a full load, the lamps are tilted up about 1 deg., 
which is fine for one’s own eyes but very unsatisfactory 
to drivers of approaching cars. 

The other point also has to do with the tilt. Fig. 1 
shows that we have a very high candlepower at a point 
between 1 and 2 deg. below the horizontal for the stan- 
dard car. Mr. Crane has already pointed out the effect 
of spring deflection and that a 2-in. deflection of either 
the front or the rear springs means 1 deg. of tilt in a 
car having a 113-in. wheelbase. 

Those of us who have ever lived in the country remem- 
ber how well one can get about on a pitch-dark night, if 
lightning is occurring fairly frequently. We feel that 
we have good lighting with the present specifications of 
the Society but we are really driving on an equivalent 
effect. The pitching of the car on an ordinary road, 
even if the head-lamps are properly pointed for the load 
then in the car, results in flashes of light 1 or 2 deg. 
above the normal angle, which give a view of the road 
that would otherwise not be available, but also throw the 
light in and out of the eyes of a driver who is approach- 
ing. I will admit that it is not so bad for a person re- 
ceiving it to have this light flash into and out of his eye 
20 per cent of the time as it would be if the light were 
perfectly steady. It is sufficiently disturbing, however, 
as it is. 


LAMPS TILTED ANY DESIRED DEGREE 


We have recently tried the experiment of arranging 
a set of lamps so that they can be tilted to any desired 





fena-------- IG Br. - +2 = 2-0 nnn 








degree. We have driven toward these lamps while a 
man worked the lever and rocked the lamps in any de- 
sired manner. I recommend that those of you who 
have an opportunity should try such an experiment. 
The lamps give the impression of being installed on a 
gigantic pendulum that is swinging back and forth. It 
is difficult enough to estimate the distance of approach- 
ing cars under night-driving conditions without having 
a complication such as that just described. 


FROSTED BULBS 


Diffused lighting has already been referred to. I 
seem to find myself in the position of advocating the 
installation of frosted bulbs in the present equipment. 
I object to being placed in this position. I am simply 
advocating that they should receive careful consideration 
and am inclined to put more emphasis on this considera- 
tion than I should otherwise, because my original atti- 
tude toward this proposal is exactly the same as that of 
many persons who are most outspoken against it. When 
the suggestion was first made to me, I maintained that 
it could not be followed successfully. I secured some 
21-cp. standard bulbs and frosted them, trying different 
degrees of frosting. The result was that the distribution 
intended by the use of the lens and the reflector was 
ruined without having proper compensation in the dis- 
tributed light. Later, I obtained some 32-cp. 2-in. 
heavily frosted bulbs and secured results from them that 
were different from those of the experiments mentioned. 

Fig. 5 gives a distribution-curve of a 2-in. frosted 
bulb in comparison with the distribution of light from 
a fairly good lamp conforming to the Society’s specifica- 
tions. We are indebted to Mr. Falge for this informa- 
tion. I wish to call your attention to three things in 
connection with this chart. The first is that, along the 
horizontal, the light from the frosted bulb is about 50 
per cent of the light that is available with a lamp con- 
forming to the Society’s specification. This does not 
mean, however, that the visibility of objects on the level 
with the lamps is reduced 50 per cent. Fortunately, the 
eye does not work in such a way that a direct relation 
exists between the physical quantity of illumination and 
the physiological result of visibility. The relation is 
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Fie. 5—LIGHT-DISTRIBUTION CURVES OF A 2-IN, FROSTED BULB AND A FAIRLY Goop LAMP CONFORMING TO THE SOCIETY'S 
SPECIFICATIONS 

Three Points To Be Noted Are (a) the Frosted Bulb Gives Only About One-Half the Horizontal Illumination of_the Other 

Lamp; (b) the Illumination of the Roadway at Points Perpendicular to the Beam Is Very Much Less and (c) the Light from 


the Frosted Bulb Does Not Change Appreciably Because of 


a Change of Angle through Which the Chassis May Move as a 
Result of Road Shocks 
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logarithmic. This means that one’s ability to see an 550 970 
object on the level of the lamps with only 50 per cent 2280 "90 


as much illumination is really only slightly reduced, in- 
stead of being cut in half, assuming that no other com- 
plicating factors are present. 


ILLUMINATION BETWEEN CAR AND OBJECT 


Another factor, however, that complicates the situa- 
tion is the difference in the illumination on the roadway 
between the car and the object that is being viewed at 
lamp level. Fig. 6 shows the foot-candle illumination 
measured perpendicularly to the beam at various points 
of the surface of a level road for the lamp conforming to 
the Society’s specification and for the frosted bulb. As 
you will see, very much more illumination on the road- 
way results from the lamps of the Society’s specification 
than from diffused lighting. Any light on the road in 
excess of the amount needed to make obstructions visible 
immediately in front has a tendency to reduce the sensi- 
tivity of the eye when viewing objects in a weaker field 
of illumination. How much harm a bright illumination 
immediately in front of the car does to one looking at 
a distant object is a matter of research that will require 
considerable additional investigation. I shall not say 
that it seriously interferes but undoubtedly it does re- 
duce, to a certain extent, the acuity of one’s vision. 

The third important fact is that the light emitted 
from the frosted-bulb lamp does not change appreciably 
because of a change of angle through which the chassis 
may move as a result of road shocks. Conséquently, 
road shocks and spring vibration do not affect the light 
reaching the eyes of an approaching driver. 


SHARP CUT-OFF ABOVE HORIZONTAL 


I have had an opportunity to drive behind practically 
all the lamps that are on the market in this Country, and 
also a large number of lamps that have been secured 
from abroad. Although I do not wish to make many 
general statements, I feel safe in making one statement 
regarding lamps that completely cut-off the light above 
the horizontal. I had an opportunity to drive with some 
lamps that accomplished this result very completely. In 
addition to feeling very uncomfortable, while driving 
with them, I nearly had a tragic accident. Only a pair 
of white socks on the feet of a pedestrian on the road 
saved him from being struck by a 4200-lb. car. At the 
time this happened, I was meeting another car that may 
have interfered somewhat with my vision; but I have 
repeatedly had the experience of almost striking ob- 
structions that might easily have been seen had some 
light above the horizontal been available. 


NON-SYMMETRICAL LIGHTING 


As Mr. Crane has mentioned, non-symmetrical light- 
ing has possibilities that are worth considering. Several 
years ago, W. A. Chryst equipped a car that gave in- 
teresting results. The glass on the right lamp was 
frosted, while that on the left lamp was clear. This was 
before the days of deflecting lenses. Both lamps were 
equipped with a smaller bulb for parking-lamps. A 
Separate switch on each head-lamp was so arranged that 
it could easily be switched from the large bulb to the 
parking-bulb on the left lamp, leaving full candlepower 
back of the frosted glass and giving a diffused light to 
mark the side of the road. Results apparently were very 
Satisfactory. Later, I copied the same experiment on 
my own car by mounting one of the first deflecting lenses 
to be placed on the market in the right lamp, pointing it 
down rather more than was required by the Society’s 
Specifications, and using the same combination for the 
left lamp that has been mentioned above. I found it to 
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Fic. 6—RoaD ILLUMINATION OBTAINED WITH DIFFERENT TYPES OF 
HeEap- LAMP 


These Results, Which Are in Foot-Candles, Were Measured Perpen- 
dicularly to the Beam at ——— —— of the Surface of a Level 
oa 


be a very satisfactory driving-lamp and, so far as I 
could judge, approaching drivers were equally well satis- 
fied. I used this combination for several years and 
abandoned it only after the law requiring deflecting 
lenses had been put into effect in Ohio. 

If I were to state my preference, without considering 
the other driver, I should use two of these diffused lights 
as regular head-lamps, and place a third lamp, adjusted 
to the Society’s specifications, so that the maximum can- 
dlepower would be horizontal. I should be perfectly 
willing to dim the bright lamp, or to cut it out com- 
pletely, at the time of meeting another car. This would 
give a wonderful result, so far as the man behind the 
lamps is concerned. 


FROSTED BULBS 


When two frosted 32-cp. lamps are used, giving a 
light distribution such as that shown by the chart in 
Fig. 7, much more light will appear at the C and D 
points than is permitted in the Society’s specification. 
As a matter of experiment, however, I have found it 
possible, when behind a pair of these lamps, to meet a 
car similarly equipped on a narrow road and pass it 
with less discomfort than when meeting lamps conform- 
ing to the Society’s specification. This is probably due 
to the fact that the widely diffused light from the frosted 
bulbs on the lamps of the other car illuminates the sides 
of the road immediately in front of the approaching car 
in such a way that a much better opportunity is afforded 
to judge clearance than when the approaching car has 
lamps of the type called for by the Society’s specification. 
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Fic. 7—ILLUMINATION WITH TWoO FROsTED 32-Cp. BULBS 
With Such a Distribution of Light More Light Will Appear at the 
C and D Points than Is Permitted in the Society’s Specifications 
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Fic. 8—RoYaL AUTOMOBILE CLUB TEST-TARGET CHART 
The Test Consists of Determining the-Distances at Which the Disc 
May Be Detected When Placed in Various Positions 


The above-mentioned tests were made when the wind- 
shields were clean and dry. Considerably more experi- 
mentation is necessary, of course, before one can say 
whether the results would give a desirable all-round 
illumination. 


BASIS OF BRITISH SPECIFICATIONS 

The Society’s specification is based on physical tests, 
with the idea that it should be possible for a manu- 
facturer to send lamps to electrical testing laboratories 
and find out quickly whether the lamps meet the speci- 
fication, since the physical tests require only a compara- 
tively short time. That method of drawing up a set of 
specifications is probably the only satisfactory way of 
applying them. Another way, however, is to base the 
specification on the visibility obtained from the lamps, 
as is done in England. 

Fig. 8 shows the Royal Automobile Club test-target 
chart. The testing of a set of lamps consists of deter- 
mining the distance at which the disc may be detected 
in various positions. In testing for glare, the disc is 
placed behind and to one side of the lamps under ob- 
servation, as is shown on the chart. The observer then 
walks toward the lamps and determines how close to the 
lamps he must be before he can see the disc. 


RoYAL AUTOMOBILE CLUB CHART OBJECTIONABLE AS 
BASIS OF SPECIFICATIONS 


Although such tests represent an attempt to measure 
the visibility to be obtained from the lamp, it seems to 
me rather objectionable as a basis of specifications. In 
the first place, the method is tedious; in the second place, 
the results depend upon the individual, the condition of 
whose eyes may vary from time to time. This makes it 
necessary to use several observers and to average the 
results. Since what we are trying to obtain is visibility, 
physical tests of lamps must finally rest fundamentally 
upon visibility tests, and the specifications we have now 
were obtained by making certain visibility tests and 
deciding that the physical quantity specified would se- 
cure the necessary visibility for an ordinary pair of eyes. 





‘For bibliography, see THE JouRNAL, August, 1925, p. 156. 


The reason for bringing the Royal Automobile Club 
method of testing to your attention is to emphasize the 
fact that our specifications are finally based on visibility 
tests, and also to suggest that, if any changes are to be 
made in the specifications, they should be made on the 
basis of repeating or extending the visibility tests. So 
far as the Royal Automobile Club target is concerned, 
considerable can be said both for and against such a 
test object. It does not stand out strongly enough from 
the landscape, especially when it is viewed over a dark 
roadway. But it does give a basis of testing from which 
considerable experience has been developed. 

Mr. Crane advocates that we should go back to visi- 
bility tests with the various types of lamp that have 
been suggested and should determine the all-round re- 
sults. It is conceded, of course, that the original com- 
mittee did exactly this thing; but we have had consider- 
able experience with automobile lighting in the last 5 
years and it is possible that additional work might be 
done profitably. 


THE HUMAN EYE 


Your attention has been called to the fact that the eye 
is a very wonderful instrument but has certain limita- 
tions. I have attempted to go over some of the literature 
that has appeared on this subject.’ The indications are, 
however, that apparently all the types of measurement 
of the functions of the eye that can be imagined have 
already been taken. Practically no tests, however, have 
been carried out under conditions that approximate as 
closely as would be desirable those existing in automo- 
bile lighting. It seems to me that it would aid in our 
own education to have some of these tests repeated under 
automobile-lighting conditions. 

Thus, tests that have been made of the recovery of 
the eye from glare, under the conditions that control the 
illumination of a store window, for instance, undoubt- 
edly contain all the physical, psychological and physio- 
logical effects that occur in connection with automobile 
lighting. It would, however, be very much easier to 
explain our findings if we repeat these tests under auto- 
mobile conditions than if we attempt to decide our case 
without new data. Furthermore, in tests involving as 
many complicated factors as are involved in a question 
like this, the possibility always exists that due weight 
has not been given to all the factors. So many things 
must be observed, so many readings taken that, in 
making tests, one usually protects one’s self by eliminat- 
ing the minor factors, using one’s judgment and deciding 
that it is not necessary to keep a record of this or that 
factor. These neglected factors frequently become very 
important under changed conditions. 

Mention has been made of the fact that the eye ad- 
justs itself by the contraction of the pupil. This adjust- 
ment covers a range of only about 16 to 1; that is, in- 
vestigations show that the change in area covers such 
a ratio. As a matter of fact, however, the eye can cover 
the range from just barely seeing to blinding glare, 
which is a ratio of illumination of about 10,000,000,000 
to 1. The range of illumination from driving in day- 
light to driving at night, with the present illumination, 
involves a ratio of between 10,000 and 100,000 to 1. This 
normal range of sensitivity is accomplished by changes 
in the chemical action that takes place inside the eye. 
The change in sensitivity due to chemical action, how- 
ever, seems to take about the same time for readjustment 
that the area of the pupil itself does after an abrupt 
change in conditions has occurred. Thus, in the normal 
eye, a period of nearly 1 sec. elapses after the time of 
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Hi=Height of lamp centers 
Ho—Height of observer’s ‘eyes 


Fic. 9—RESULTs oF First Test To DETERMINE THE VISIBILITY OF 
THB ROYAL AUTOMOBILE CLUB CHARTS 
The Disc Was Illuminated only by the Lamps. The Pavement was 
of Brick and the Night was Clear 
TABLE 2—VISIBILITY OF DISC ALONE WITH DIFFERENT 
KINDS OF LIGHTS 


Plain Parabolic Reflectors; Standard Bulbs; Beam Not 


Tilted 
Ho = 5.5 st. Hi = 39 in. De = 28.5 in. 
Ha = 2 ft. Ha = 4 ft. Ha = 6 ft. 
D, > 500 ft. D, > 500 ft. D, > 500 ft. 
Plain Parabolic Reflectors; 32-Cp. Frosted Bulbs 
Ha = 2 ft. Ha = 4 ft. Ha = 6 ft. 
D, = 285 ft. D, = 318 ft. D, = 345 ft. 


No. 1 Lamps Adjusted to Society’s Specification as 
Closely as Possible 


Be = 2. 
D, = 425 ft. 
No. 1 Lamps; Beams Tilted 
Ha = 2 ft. 
D, = 153 ft. 


Disc was not illuminated by any source except ob- 
server’s lights 

Test was made on a clear night; roadway consisted 
of brick pavement 

A railway embankment was back of position B 





radically changing the illumination conditions before a 
reasonable percentage of complete readjustment takes 
place. If the eye is really blinded by a glare that has 
existed long enough to make the eye adjust itself to it, 
nearly 1 sec. will be required before the eye will return 
to a condition of good vision under feeble illumination. 
One second is a dangerously long time when a car is 
running at high speed. 


NEED OF FURTHER STUDY 


The question of repeating some of the illumination 
investigations under automobile conditions is of suffi- 
cient importance to the industry to justify going over 
the data again and repeating such tests as may be 
necessary. We should be entirely sure that we cannot 
do better than we are now doing before we cease trying. 

This statement should not be taken as a criticism of 
the work that has already been done. It has been pointed 
out at a Research Committee meeting that the present 
specifications have been revised two or three times since 
they were originally issued. Possibly all that we need 
to do is add one or two more limits to these specifications. 
As an example, following Mr. Crane’s suggestion, we 
might very well put maximum limits on the amount of 
light below the B point, which certainly does not reach 
down the road and undoubtedly reduces our ability to see 
at a distance. 

VISIBILITY TESTS 


I have made some experiments lately for the purpose 
of studying these conditions and will discuss briefly 
Some of the data I have collected. Fig. 9 shows the re- 
sults of the first tests to determine the visibility of the 
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Royal Automobile Royal Automobile Club charts. We set up the chart for 

Observer Club Disc the first test at an elevation of 4 ft., using an ordinary 

-Q ast | pair of head-lamps set 39 in. high, higher than the 

H, q— | Hy recommended practice of 36 in. This was taken into 

H; account in pointing the lamps. We found very quickly, 

SSS 2 ——— —— when using plain parabolic reflectors without lenses, that 

d- the range of visibility was far beyond the measured road- 

D, way that we had provided, that is, beyond 500 ft. We 

tia tae eee sinira “" aT. 357s. >| then took the 32-cp. 2-in. frosted bulbs in the same re- 

q—~ flectors and found that the targets were visible for 285 

De=Distance between lamp centers ; ft. when 2 ft. high, 318 ft. when 4 ft. high, and 345 ft. 

D.= coe ge gy is visible when observer is directly back when 6 ft. high. Then, taking a pair of lamps adjusted 
Ha—Height of disc center 


to the Society’s specification as closely as possible, we 
found that we could pick up a target 2 ft. high 425 ft. 
away. As these particular lamps were fitted with a two- 
filament bulb for tilting the beam, we tried the effect of 
shifting to the upper filament and found that we could 
pick up the target at a distance of only 153 ft. Naturally, 
a higher target would not have been detected so far 
away. During these tests, the disc was not illumined 
except by the lamps. The pavement was of brick, of the 
ordinary type, and the night was clear. Table 3 shows 
the visibility of the disc alone with different kinds of 
light. 
ROYAL AUTOMOBILE CLUB TEST 


Fig. 10 covers some tests made to determine the effect 
of the Royal Automobile Club glare test. The set-up 
was as before, except that a pair of lamps was placed in 
front of and to the right of the target. The target was 
6 ft. to the left of the left lamp, instead of 6 ft. to the 
left of the car axis, as in the Royal Automobile Club 
set-up. 

An observer on foot, walking straight toward the 
centerline of the masking lamps using frosted bulbs, 
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A=Position of observer’s lights in line with lights tested for 


lare 

B=Position of lights tested for glare near disc 

C=Position of observer’s lights 6 ft. to right of direct line 
of lights under glare test 

De=Distance between lamp centers 

D,=Distance disc is visible when observer is directly back 
of lights 

Da= ieee disc is visible when observer is directly in front 
of disc 

Ha=Height of disc center 

Hi=Height of lamp centers 

Ho=Height of observer’s eyes 


Fic. 10—Tersts To D®&TERMINE GLARE 


Lamps Were Placed in Front of the Target. The Observer, Walk- 

ing toward the Center-Line of the Masking Lamps Using Frosted 

Bulbs, Determined the Distance at Which the Disc Could Be Seen 
urider. Various Conditions 


Table 3—Visibility of Dise Against Glare 

Disc illuminated by 2-cp. lamp, 32 in. from center of 
disc 

Lamp at position B contains 32-cp. 2-in. frosted bulbs 

No lamps at A or C 

Observer on foot; weather clear; no moon 

Ho = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 

De = 28.5 in. D, = 70 ft. D, = 80 ft. 
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TABLE 4—YVISIBILITY OF DISC AGAINST GLARE 
- Disc illuminated by 2-cp. lamp, 32 in. from center of 
ise. 
Lamps at position B contain 32-cp. 2-in. frosted bulbs 
Lamps No. 1, beam close to Society’s specification, 
tried at positions A and C 
Weather very cloudy; pavement wet 
o = 5.5 ft. Hi = 39 in. Ha 
De = 30 in. D, = 246 ft. D, 


Il || 


4.5 ft. 
300 ft. 





could not see the target until he got within 70 ft. of the 
masking head-lamps. If he shifted his position to di- 
rectly in front of the target, he could see the target 
when 80 ft. away from the front line of the lamps. The 
results of the tests for visibility against glare are shown 
in Table 3. 

The discs were illumined during the tests by a 2-cp. 
lamp, 32 in. from the center of the disc. These tests 
were made on a clear night. We then repeated the tests, 
using lamps conforming to the Society’s specification at 
the positions A and C. These lamps further illumined 
the target. We found that, on a rainy night with wet 
pavement, we could pick up the target 246 ft. away, 
when directly in front of the masking lamps, and 300 ft. 
away, when we were at one side of the lamps and directly 
in front of the target. 





TABLE 5—VISIBILITY OF DISC AGAINST GLARE 
Lamps No. 2 on truck against lamps No. 3 
Lamps No. 3 at B; No. 2 at A and C 

Lamps No. 2, Bright; Beams of No. 3, Tilted 


o = 5.5 ft. Hi = 39 in. Ha — 4.5 ft. 

De = 28.5 in. D, = 140 ft. 
Lamps, Bright 

Ho = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 

De = 28.5 in. BB = De tt. Baa. == 330 Tt. 


Lamps No. 3 have tilting beam obtained by the use 
of double-filament bulb 

Disc illuminated by lamps at A and C only 

Lamps focused and adjusted to Society’s specification 
as closely as possible 

Weather very cloudy; pavement wet 





Table 4 gives the result of some tests in which lamps 
were used conforming to the Society’s specification at 
A and C; other lamps conformed to the Society’s speci- 
fication but were provided with means for tilting the 
beam at position B, that is, they served as a masking 
light. During these tests, the disc was illumined by the 
lamps at A and C only. Under these conditions, with the 
masking lights tilted and the other lights bright, we 
found that we could pick up the target at 140 ft. from 
a position directly in front of the target. If we were 
directly in front of the masking lights and they were 
bright, that is, at normal level, the target would be visible 
for only 90 ft., whereas, when we were in line with the 
target, as the car would be when turned out to pass, we 


TABLE 6—VISIBILITY OF DISC AGAINST GLARE 
Lamps No. 1 on car against lamps No. 3 
Lamps No. 3 at B, No. 1 at A and C 

Beams Tilted Just Visible 


H, = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 
De = 28.5 in. D, = 90%. 
Beams Tilted Very Clearly 
Ho = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 
De = 28.5 in. D, = 7 &. 
Lamps Bright 
Ho — 5.5 ft. Hi — 39 in. Ha = 4.5 ft. 
De = 28.5 in. D, = 140 ft. 


Both pairs of lamps adjusted to Society’s specifica- 
tion as closely as possible 

Both have tilting beams by means of double filament 
bulbs 

Weather very cloudy; pavement wet brick 
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could pick up the target at 120 ft. This test was made 
in cloudy weather and with wet pavement. 

It is obvious that, when no other illumination is avail- 
able and when one does not have a recollection of the 
objects on the surface of the road as a result of the light 
from an oncoming car, one’s vision of objects beside an 
oncoming car, when both cars have illumination conform- 
ing to the Society’s specification, is none too good, and 
is not safe at the legal speed limit. We escape an ab- 
normal number of accidents because an average driver 


- = te 


TABLE 7—VISIBILITY OF DISC AGAINST GLARE 


Lamps No. 4 on car against lamps No. 2 
Beams Tilted 


Ho = 5.5 ft. Hi = 39 in. Ha = 4.5 tt. 

De = 28.5 in. D, = G6 tt. D, = & ft. 
Lamps Bright 

Ho — 5.5 ft. Hi — 39 in. Ha — 4.5 ft. 

De = 28.5 in. BD, = TO zt. D, = 138 ft. 


Both pairs of lamps were adjusted to Society’s speci- 
fication as closely as possible 

Both have tilting beams by means of double-filament 
bulbs 


Weather very cloudy; pavement wet brick 


remembers the obstructions made visible by the meeting 
pair of lamps, when these lamps are not too glaring. 


TILTING THE LAMPS 


We then repeated the tests shown in Table 5, having 
tilting lamps at both positions. We found that, with 
both lamps tilted, the target became visible at a distance 
of from 75 to 90 ft., when in a position directly in line 
with the target, whereas, with both lights bright, the 
target was visible for a distance of 140 ft. This indicates 
that, if his vision is not reduced by the glare caused by 
bobbing head-lamps, a driver is much more likely to pick 
up an object beside an oncoming car when both lamps 
conform to the Society’s specification than when the pro- 
posed new tilted beam is used. 


TABLE 8—VISIBILITY OF DISC AGAINST GLARE 
Lamps No. 3 on car at A and C positions against 
lamps No. 5 on truck at B 
Beams at C, Tilted; Lamps at B, Out 


Ho = BS ft. Hi = 39 in. Ha = 4.5 ft. 
De = 28.5 in. D, = 190 ft. 
Beams at B, Tilted; Lamps at C, Bright 

Ho = 5.5 ft. Hi = 39 in. Ha — 4.5 ft. 

De = 28.5 in. D, = 160 ft. 
Lamps Bright 

Ho = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 

De = 28.5 in. D, = 110 ft. D, = 140 ft. 
Beams Tilted 

H, = 5.5 ft. Hi = 39 in. Ha = 4.5 ft. 

De = 28.5 in. D, = 100 tt. Dp, = Ti6 ft. 


Both pairs of lamps adjusted to Society’s specifica- 
tion as closely as possible 

Both have tilting beams by means of double-filament 
bulbs. 


Weather very cloudy; pavement wet brick 


Table 6 gives some confirming data secured when 
lamps of different makes were used. This table also in- 
cludes some measurements taken when the two sets of 
head-lamps were directly in line. The results confirm 
the experience that, as soon as one car has turned out 
to pass another, objects beside and at the rear of the 
other car that could not previously be seen will become 
visible. Again, we found that the distance of the visibil- 
ity is greater when both lamps conform to the Society’s 
specification than when the beam is tilted. Altogether, 
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Royal Automobile the road in front of the car upon the visibility of objects 

Observer Clab Discs at a distance. 
-9- ; K We set up three Royal Automobile Club targets, one 
q —— Ha x— above another, with the centers 2, 4 and 6 ft. above the 
° Hy i ground. We put 2-cp. lamps in little sockets, so that the 
H a Ha, bulbs were not visible in front, and provided rheostats, 
ej Ta so that we could adjust the illumination until the target 
or was just visible. We found that, at a distance of 420 
ee ne -------D, ----------------- >| ft., if the light from a pair of lamps was thrown on the 
q—* target with the beams tilted, it disappeared, if the illumi- 
Re PC ee oe nation had previously been adjusted so that the target 
eens Seen are visible when observer is directly back was just visible. If, on the other hand, the discs were 


Ha—Height of disc centers 
Hi=Height of lamp centers 
Ho Height of observer’s eyes 
Fic. 11—Errect orf Roap ILLUMINATION ON VISIBILITY 


The Object of This Test Was To Determine the Effect of Illumina- 
tion Thrown Directly on the Road in Front of the Car upon the 
Visibility of Objects at a Distance 


TABLE 9—VISIBILITY OF DISCS WITH LAMPS NO. 3 

Ho = 5.5 ft. Hi = 39 in. Hg = 2%... 47. OH. 

De = 28.5 in. D, = 420 ft. 

Illuminated discs just visible. No lamps at all 

Discs clearly visible. Lamps conforming to Society’s 
specification, 1 deg. too high 

Discs became invisible, when tilted beam was used 

Discs still visible, if fairly bright before tilted beam 
was used 

Weather clear; no moon; pavement dry 


TABLE 10—VISIBILITY OF DISCS AGAINST GLARE 
Lamps No. 2 at B; Lamps No. 3 at C 
Ho = 5.5 ft. Hi=39in. Ha= 2ft., 4 ft.,6 ft. 
De = 28.5 in. D, = 280 ft. 
Lamps at B tilted by rocking 
Lamps at C full on 
D, = 200 ft. 
Lamps at B, bright. Lamps at C, full on. Society’s 
specification, 1 deg. too high 
ms Lok. 
Both lamps tilted 
Lamps No. 2, Society’s specification 
Lamps No. 3, Society’s specification, 1 deg. too high 
Weather clear; no moon; pavement dry. 


these data seem to be favorable to the regulations in 
some states that require that lamps shall conform to the 
Society’s specification and that dimming shall not be 
permitted. It should be remembered, however, that these 
tests were made with the lamps stationary and without 
any change of angle that accompanies driving on ordi- 
nary roads. 

Tables 7 and 8 give results obtained with other com- 
binations using other types of lamp. 

Fig. 11 covers preliminary tests made to determine, 
if possible, the effect of illumination thrown directly on 


illumined so as to be fairly bright, they would still be 
visible with the tilted beams turned on. 


ILLUMINATION CONFORMING TO THE SOCIETY’S 
SPECIFICATION < 


If the regular Society specification illumination was 
used, on the clear night during which we were working 
with a dry pavement enough light was thrown up from 
the road to compensate for any masking effect of the 
illumination on the road and, as a result, the targets 
were still visible. These data are too limited to be used 
for drawing broad conclusions but they indicate that an 
object that is reasonably well illumined will still remain 
visible in spite of any masking effect of light from So- 
ciety specification lamps, but that, just at the threshold 
condition, such as that of an individual in dark clothes 
on a black macadamized road, the illumination in front 
may interfere. 

Table 9 covers some tests with a set-up like that of 
Fig. 9 and directly comparable with the results of Tables 
6, 7 and 8, except that we had adjusted the lamps at the 
A and C positions about 1 deg. too high. We found that, 
when we had raised the angle 1 deg., the target placed 
at the side of the opposing lamps became visible at 200 
ft., instead of 140 and 160 ft. as in the tests of Table 8, 
and became visible at 175 ft. with both lamps tilted. We, 
of course, had tilted the lamps at A, 1 deg. less than 
previously, as compared with the tests in Table 8. This 
emphasizes once more the great gain in visibility to be 
obtained when lamps conforming to the Society’s speci- 
fication are tilted higher than specified. It is this notice- 
able gain in visibility resulting from carelessness in 
keeping the lamps pointed down to the required angle 
that leads so many persons to believe that our present 
specifications are entirely satisfactory. 

The tests just mentioned are, of course, exceedingly 
limited, but they show how a start might properly be 
made in checking up the present specifications or deter- 
mining upon a desired revision. 


INVARIABLE AND ASYMMETRICAL LIGHTING 


BY P. W. COBB 


ABSTRACT 


FIXED and invariable lighting system attached to 
the body of a car cannot satisfactorily fulfil the 
almost diametrically opposite functions of enabling a 
driver to see the road ahead and, at the same time, of 
allowing the driver of an approaching vehicle to see 
the road ahead of him. The effort to obtain safety has 
brought increased candlepower and the result has be- 
come an offensive competition between drivers, partic- 
ularly noticeable on unlighted thoroughfares. 
Excessive brightness of certain areas within a field 





*Research laboratory, National Lamps Works of the General 
Electric Co., Nela Park, Cleveland. 


of vision acts antagonistically to vision within these 
areas. A source of such brightness is the headlight of 
an approaching motor-car. Other causes of interfer- 
ence with vision are overlighted instrument-boards and 
bright areas in the roadway produced by tipped-down 
headlights. 

The most discouraging feature of the standardization 
of headlights is the fact that photometric calculations 
apply only to certain conditions and that a slight vari- 
ation of these conditions will upset the whole scheme. 
The author is in sympathy with the suggested plan of 
asymmetrical illumination and believes that the essen- 
tials of such a plan should include (a) a beam of mod- 
erate intensity to illuminate the right edge of the road- 
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way at a distance ahead that would be safe for slow 
dviving and (b) a marker-light on the left side of the 
car. This would involve some slowing-down and a 
switching-over from the straight headlighting system, 
which each driver would use again as soon as a vehicle 
has been passed and the highway is clear. 


S a representative of the Illuminating Engineering 
Society on the joint committee that Mr. Crane 


mentioned, I was impressed by the fact that, al- . 


though a certain amount of benefit might be achieved 
by the proper design and adjustment of the lighting 
system attached to the body of the car, so fixed and in- 
variable an arrangement could never satisfactorily fulfil 
the two-fold, positive and negative, purpose of enabling 
a driver to see the road ahead and, at the same time, of 
allowing the driver of an oncoming vehicle also to see 
the road ahead of him. Granting that the enforcement 
of such a plan is practically possible, it is still an attempt 
to standardize a device to serve two purposes almost as 
diametrically opposite as are the north and the south 
poles. 

In the interest of safety, the tendency naturally has 
been toward beams of increasing candlepower. The diffi- 
culties with glare have been met by increased candle- 
power, which again has increased the difficulties of the 
driver of an oncoming machine, so that the result has 
become, in effect, an offensive competition. This applies 
more particularly to traffic on unlighted, especially rural, 
thoroughfares. In the city, with very moderate street- 
lighting, I should prefer to drive for the most part with 
no headlights at all, or at most with marker-lights, to 
enable other drivers to locate my machine with ease. 


BRIGHT AREAS WITHIN FIELD OF VISION 


Something is already known about the physiological 
fundamentals applying to the case. In general, areas 
within the field of vision that are much brighter than 
the area that must be seen act antagonistically to vision 
within that critical area. Such areas are light sources 
within the driver’s field of vision; and the worst of these 
is the headlights of approaching motor-cars, owing to 
their high candlepower and their proximity to the critical 
area. 

An impediment to safe night-driving that I believe is 
commonly overlooked. is an overlighted instrument- 
board. The light falling on each instrument should be 
no more than is sufficient to read its dial when one’s eyes 
have become adapted to the road brightness; hence, the 
lighting here should be not only low but nearly uniform, 
as it never is. 

Another cause of interference with adequate vision is 


LESSENING OF GLARE 


the bright area in the roadway near the machine, pro- 
duced by tipped-down headlights, which may easily be 
too close to have any great safety-value for fast driving, 
and which will effectively prevent the driver from seeing 
the road farther ahead. The flux-density within the 
beam is inversely proportional to the square of the dis- 
tance; the resulting illumination, on a smooth level road, 
is worse than this, owing to the diminishing angle be- 
tween the light rays and the surface of the road, and is, 
on this account, inversely proportional to the cube of the 
distance. At 100 ft. ahead, the road surface therefore 
receives only about 6 or 7 per cent of the amount of light 
that falls at a distance of 40 ft.; that is to say, the road 
at a distance of 100 ft. is as black, compared with the 
road 40 ft. ahead, as is printer’s ink on white paper. 
This of course presupposes a level, smooth road-surface 
and a uniformly intense cross-section of the beams from 
the headlights, both of which are either exceptional or 
non-existent. 


PHOTOMETRIC CALCULATIONS APPLY TO EXCEPTIONAL 
CASES 

The most discouraging feature of any plan for stand- 
ardizing automobile headlighting is the fact that, in 
the nature of the case, our photometric calculations can 
apply satisfactorily only to what is almost an exception 
among the many situations that arise. It requires only 
a slight roll in the road, or a passenger or two more or 
less on the rear seat, to put our scheme into the same 
class with the proverbial “best laid plans of mice and 
men.” 

I am inclined to sympathize with Mr. Crane’s general 
plan of using a special—perhaps the best is the unsym- 
metrical—system of lighting to meet traffic conditions, 
including passing on country highways. The essentials 
seem to be (a) a beam of moderate intensity to illumi- 
nate the right edge of the roadway at a distance ahead 
that would be safe for slow driving and (b) a marker- 
light on the left side of the car. Such a system might be 
designed so as to spare the vision of the other driver 
under most conditions. It would involve some slowing- 
down and a switching-over from the straight headlight- 
ing system that each driver would use again as soon as 
he has passed a vehicle and has the highway to himself. 
This, in turn, would necessitate a certain amount of 
courtesy, which is not more impossible with reference to 
the use of lights than it has been with reference to the 
use of the streets and highways in general. Legal enact- 
ment, with suitable police activity, and the understand- 
ing that results from educational propaganda have made 
the streets comparatively safe; and they can do the same 
for the other. 


BY COLORED SHIELDS 


BY J. W. LORD’ 


ABSTRACT 


LTHOUGH the author has been very careful to 

keep the head-lamps of his car in focus and prop- 
erly pointed, protests are still heard from approaching 
motorists. No matter how accurately focused the head- 
lamps may be or how accurately directed, to conform to 
present rulings, depressions in the road and variations 
of grade cause the lights to be seriously noticed. He 
believes that the range of head-lamps should not be 
reduced further, but suggests that safety and comfort 





® M.S.A.E.—General manager of the service department, Harrolds 
Motor Car Co., Long Island City, N. Y. 





may be obtained from the use of a shade or colored 
glass to lessen the glare from approaching cars, and 
also from the sun. 


INCE the agitation for better headlighting has 
come up, I have been very careful to keep the head- 
lamps on my car in focus and properly pointed, 

with the idea of doing less dimming. Although I know 
I am much safer, certainly can see more of the road and 
have no fear of running over some stray pedestrian, it 
is most interesting to listen to the various epithets 
hurled at us as we pass motorists coming from the other 
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direction. These vary from mild protests and shouting 
of “lights,” to stunning examples of concentrated pro- 
fanity. In some cases, I have had persons steer right at 
me to indicate their displeasure. 


EFFECT OF DEPRESSION IN ROAD 


It seems to me that no matter how accurately head- 
lamps may be focused, or how accurately directed, to 
conform to present rulings, it stands to reason that de- 
pressions in the road and variations in the grade are 
bound to lead to a situation in which bright lights will 
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be seriously noticed by motorists on the road at night. 

I think it would be a mistake to reduce still farther 
the range of head-lamps. Perhaps the greatest safety 
and comfort when driving at night will be with bright 
lights and a shade or colored glass to lessen the glare 
from oncoming cars. I rather favor a device of this kind 
because it can be used not only at night but also in the 
late afternoon when one is obliged to drive straight into 
the sun. My own experience has been that driving into 
the sun is far more uncomfortable than driving into 
headlight glare. 


IMPROVEMENTS IN HEADLIGHTING 


BY R. N. FALGE” 


ABSTRACT 


EFICIENCIES in _ headlighting equipment are 

not inherent in the system of beam specification 
but are due to the fact that the specification has not 
yet brought about ideal practice. At no time has prog- 
ress been so rapid as at present. Experience, in the 
few States in which any well-conceived administrative 
plan has been attempted, is crystallizing laws, regula- 
tions and procedure in a promising manner. In many 
States no provision was made for an administrative 
department or for educational work. 

Simple principles of design can further limit the 
variations of the lower part of the beam, but, under 
certain conditions, interference with approaching driv- 
ers will exist with the best fixed-beam equipments. The 
opinion seems to prevail that means under the control 
of the driver should be provided for depressing the 
beam through a small angle; and this is made possible 
most simply and inexpensively by merely switching 
from one filament to another that is slightly offset in 
the same bulb. 

Large frosted bulbs in parabolic reflectors may pro- 
vide satisfactory illumination under certain favorable 
conditions, but not under the more difficult conditions, 
such as touring over unknown roads having dark-col- 
ored surfaces, and in fog or haze. Frosted bulbs pro- 
vide too little illumination to render visible objects 
several feet ahead and too much to be satisfactory from 
the glare standpoint. 


who have been following the headlighting problem 

for years are satisfied that the deficiencies found are 
not inherent in the Illuminating Engineering Society 
system of beam specification, but will agree that this 
specification of itself has not as yet brought about ideal 
practice. And that is an important distinction in a mat- 
ter in which steady progress is being made each year 
toward realizing the practical details of construction, 
operation, public administration and education that are 
implied in the Illuminating Engineering Society system. 
At no time has this progress been so rapid as at present. 
In only a very few States has any well-conceived adminis- 
trative plan been attempted, but the experience of these 
few is crystallizing laws, regulations and procedure in a 
promising manner. 

It seems to me that the situation in most of the states 
at present should not be regarded as a failure of the 
Illuminating Engineering Society system. In some 
states approvals are under an early specification that 
could be met by practically any kind of device, even by 


| BELIEVE I am correct in saying that most of us 





”M.S.A.E.—Engineering department, National Lamp Works of 
the General Electric Co., Nela Park, Cleveland. 


"See the Journal of the American Institute of Electrical En- 
gineers, May, 1925, p. 476. 





the parabolic reflector and plain cover-glass combination 
that was recognized as being entirely inadequate in the 
revision that the Illuminating Engineering Society and 
this Society made some years ago. In many of the other 
states using the latest specifications, no provision is 
made for an administrative department or even for edu- 
cational work. 

Features of design and manufacture, making for 
greater precision in the various elements of a head-lamp, 
have been greatly improved, but the variation in results 
can be still further limited by the adoption of simple 
principles of design of the redirecting cover-glasses and 
reflectors that are effective in keeping the variations in 
the lower part of the beam where they do no harm. 


INTERFERENCE POSSIBLE UNDER BEST CONDITIONS 


But, as Mr. Crane has pointed out, with the best fixed- 
beam equipments now in use properly adjusted and 
aimed, under certain conditions undue interference will 
be caused with approaching drivers. A few of us have 
long urged that means should be provided under the con- 
trol of the driver for depressing the beam through a 
small angle so that the Illuminating Engineering So- 
ciety system may adequately meet the requirements of 
motorists. It appears that this has now become the pre- 
vailing opinion. Considerations of cost, and of mechan- 
ical and other difficulties with earlier systems of con- 
trol, have greatly limited the application of this prin- 
ciple, but, since this has been made possible most simply 
and inexpensively by merely switching from one fila- 
ment to another that is slightly offset in the same bulb, 
large-scale application has become commercially attrac- 
tive. These depressible-beam equipments, by whatever 
means operated, compensate not merely for conditions of 
road contour, surface roughness and car springing, but 
also for slight service variations in the adjustment and 
aiming of equipment from the standard implied in the 
Illuminating Engineering Society system for a single 
fixed-beam. The downward tilting of the beam also sup- 
plies light near the car, a feature that is most useful 
when passing other cars. 


FROSTED BULBS INADEQUATE UNDER DIFFICULT 
CONDITIONS 


At the 1925 Spring Convention of the American Insti- 
tute of Electrical Engineers in St. Louis, Mr. Hunt 
stated" that very satisfactory road illumination, suffi- 
cient for speeds up to 35 m.p.h., can be obtained from 
head-lamps with from 36 to 40-cp. filaments and with 
large frosted bulbs in parabolic reflectors. This may be 
true under certain favorable conditions, but is not the 
case under the more difficult conditions of driving, such 
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as in touring over unknown roads having dark-colored 
surfaces, and in fog or haze. 

The S.A.E. Recommended-Practice values were estab- 
lished only after a long and careful quantitative study 
under actual driving-conditions, and provide not only for 
safety but for a reasonable amount of comfort. The 
candlepower specified at a point 175 ft. ahead of the car 
is 25,000, whereas the candlepower just above the head- 
lamp level must be limited to 800 to avoid dangerous 
glare. The frosted-bulb arrangement provides from 
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3000 to 4000 cp. at both points, far too little to render 
visible objects several hundred feet ahead, under some 
of the conditions of ten encountered in service, and far 
too much to be satisfactory from the glare standpoint. 
Without wishing in any way to discourage the careful 
study of all the possibilities that may lead to better 
driving-conditions at night, I have felt the need of point- 
ing out this enormous gap between what is needed on 
and above the road, and what is provided with the 
frosted bulb. 


SPECIFICATIONS FOR HEADLIGHTS 


BY W. D’A. RYAN” 


ABSTRACT 


LTHOUGH agreeing in general with the senti- 

ments expressed by Mr. Crane and Mr. Hunt, ex- 
ception is taken to the statement that the solution of 
the headlighting problem is to be found in diffused 
lighting, because it has not sufficient range, is too glar- 
ing and is too dangerous in a fog. The trouble is said 
to lie not in the specifications but in the devices that 
they are supposed to cover. Suggestions are offered 
regarding modifications that might advantageously be 
made in the present specifications, and a detailed sum- 
mation is given of the requirements considered essential 
to a first-class headlight. The statement is added that 
a headlight embodying all the points enumerated, while 


at the same time using a 21-cp. bulb, has already been 
perfected. 


AM greatly in sympathy with the many excellent 

points brought out by Mr. Crane and Mr. Hunt in 

their papers but I fear that the use of the frosted- 
bulb lamp is not the final solution of the problem. It 
has not sufficient range, is too glaring and is extremely 
bad in a fog. The Illuminating Engineering Society’s 
specifications are not so much at fault as are the light- 
ing units that they were prepared to control; and, up to 
the present, nothing better in the way of specifications 
has been offered as a first line of elimination in keeping 
freak lights off the market. Until some marked im- 
provement has been made in automobile headlights, a 
radical change in the specifications does not seem war- 
ranted, except possibly a reduction in the allowable maxi- 
mums at the C and D points. Just so long as 2400 ep. is 
allowed at C, glare is bound to exist. 

The present crude remedy adopted by the automobile- 
headlight adjusters is to depress the beam, either by 
adjusting the universal-joint or by bending the forks 
until the lamps do not glare. An arbitrary adjustment 
of this kind results in a bright patch of light 50 or 60 
ft. in front of the car, with practically nothing beyond, 
and produces a very dangerous driving-light. Until a 
reasonably long-range non-glaring light, say at 200 to 
300 ft., is available, no form of specification will do much 
to improve the situation. 

I wish to go on record as being opposed to the so-called 
hot-spot. The tendency to produce a small spot with 
40,000 or 50,000 cp. or more, for high-speed driving is 
bad, because the spot is usually too small to be of great 
value, especially on curves, and such a light striking the 
road at a critical angle, particularly when the surface is 
more or less polished or the night is wet, introduces a 
new point of glare coming from a lower angle that is 
even worse than the direct rays from the lamp. In other 
words, it introduces a new element of dangerous glare 
that should not be tolerated. If the lumens concentrated 





2 Director of the illuminating engineering laboratory, General 
Electric Co., Schenectady, N. Y. 


in this small spot were given a proper lateral spread, 
the maximum candlepower would naturally fall, but the 
light would be less glaring and more useful. I believe 
that we shall ultimately draw our specifications in lumens 
over a given area rather than in candlepower. When 
this is done, a much more rational specification can be 
formulated and applied. In any case, I do not think that 
the maximum candlepower in any part of the beam 
should exceed 20,000 or 25,000. Even this, with a prop- 
erly balanced beam, may be more than is necessary. 

In addition to limiting the maximum candlepower, the 
time has arrived when we must give more consideration 
to the lateral light for illuminating the gutters, reading 
road signs and showing up clearances when passing cars 
in congested traffic, rather than developing along the 
lines of maximum candlepower for high-speed driving, 
which does not represent the major function that a head- 
light is called upon to perform in the interest of general 
safety. 

In the last 3 years I have given considerable study to 
headlighting requirements and it has become clearly evi- 
dent that, with existing types of headlight, it is impos- 
sible to have both good long-range light and absence of 
glare. When the lamps are adjusted for range, they 
glare, and, when adjusted for non-glare, they have no 
range. To accomplish both results, the parabolic re- 
flector must be abandoned and something with an en- 
tirely different light-characteristic substituted. 

It is not difficult to design a headlight to satisfy the 
man behind the wheel, but it becomes a real problem 
when the driver facing the lights is taken into consider- 
ation; and it is right here that the majority of the head- 
lights fail today. Before an automobile headlight can 
take its place as a decided improvement over existing 
equipment, it must meet the following specifications: 

(1) It should be a non-glaring unit having a range 

between 200 and 300 ft. on a level road; should 
be non-focusing and capable of operating with 
lamps of any form of concentrated filament or 
candlepower without change of focal adjustment 
(2) The light distribution should be of fairly wide 
characteristic with reasonable depth and should 
be homogeneous, with a gradually increasing 
intensity, from a point near the machine to the 
most distant point; and the reflected beam should 
not rise above the horizontal. Sufficient light, 
from even a macadam-road surface, is available 
to take care of softening the cut-off above the 
horizontal at long range. The area of greatest 
intensity should not be concentrated into a small 
spot of high candlepower, but should have a 
reasonable lateral divergence. It is important 
to bear in mind that a very intense spot, partic- 
ularly on a wet road-surface, introduces a new 
element of reflected glare that should be avoided 
(3) A reasonable amount of light should be projected 
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at right-angles to the plane of the main beam, 
and even a few degrees to the rear, so as to light 
up the gutters and curves, make the turns safe 
in difficult places and make possible the reading 
of road-signs on either side without the use of 
spotlights or other auxiliary lamps 

(4) Sufficient light should be thrown on the front of 
the machine, that is, the radiator, forward 
wheels and bumper, so that they will be clearly 
visible; and, if one light fails, there should be 
no chance of mistaking an automobile for a 
motorcycle. The cut-off of the beam should be 
such that there will be no upward high candle- 
power rays to scatter into the fog and reduce 
the visibility 

(5) The dispersion of unreflected light to illuminate 
trees and telegraph poles, and give a general 
vista without glare should be general so that 
distance can be judged at night as well as in 
daylight driving. If the non-glare feature of 
the unit is further improved by lighting up the 
front of the machine and the general surround- 
ings, the intensity of the source will become less 
brilliant by simultaneous contrast. Further- 
more, the main beam should be of such a nature 
that it will become even less brilliant as a car 
is approached; this, in turn, will improve the 
ability of the oncoming driver to see beyond 
the approaching car at the critical moment, and 
in other ways will add a sense of comfort or 
feeling of security in driving. 

(6) The lights should be definitely focused for city 
and country driving, so that no necessity will 
exist for dimming, tilting, or other manual op- 
erations, which, in the majority of cases, with 
the present increased automobile traffic, are im- 
practicable, unless the lights are operated at the 
low point practically all the time 

From a mechanical point of view: 


(1) The lamps should be adaptable to modification of 
design to meet the esthetic lines of the car and 
embody the elements of true art; this, at a 
glance, suggests that the unit is primarily a 
functioning light-source rather than a decoration 

(2) It must be sufficiently rigid in construction so 
that it cannot get out of adjustment 

(3) It should be dustproof and rainproof, and a simple 
means of opening the door should be provided 
so that the replacing of the lamp or the cleaning 
of the reflector can be done without the use of 
tools, unusual exertion or the disturbing of the 
adjustment 

(4) A simple means of adjusting the beam should be 
provided which will not require bending of forks, 
difficult manipulations, or technical knowledge; 
in fact, so simple that anyone can make the ad- 
justment and little excuse will exist for failure 
to comply with state or police regulations 

(5) The headlights must be produced at a cost that 
will not make their use prohibitive even by low- 
priced cars, and they should not be subject to 
wide variations in production 


I believe that these specifications are well within the 
range of possibility and can be met without great diffi- 
culty and at a reasonable manufacturing cost. 


DISCUSSION 


H. M. CRANE:—Obviously, my paper was not prepared 
to present a solution of the headlight problem. It was 
intended as a synopsis of what the headlight problem 
appears to me to be. The committee members seem to 
be fairly unanimous on one point, at least, and that is, 
the deficiency of the quality of the headlighting equip- 
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ment of many automobiles produced today. We know, 
and I am sure that those who attempt to enforce the law 
will emphasize, that the public knows very little about 
headlighting regulations in any form. 

Before we can have fairly good road conditions, what 
we must have is a campaign of education. I believe that 
the Research Committee should start a campaign of edu- 
cation first among its own members, then let the good 
work spread to those who are responsible for putting the 
cars into production. Inasmuch as the cars are made to 
sell at a price, no part of the equipment can be made 
better than the public demands for that particular part. 
That means the education of the managers of the car- 
building companies, if it should prove to be desirable, 
and education of the car users as to what the equipment 
is intended to do and what they must do to make it do it. 

T. D. PrRatt’:—I am entirely in accord with the prin- 
ciples that Mr. Crane has outlined. I have never been 
convinced that the principles on which we have been 
trying to regulate headlighting are correct. We have 
assumed that the problem is, How much light does the 
driver behind the lights need to see? Is not the problem 
rather, How much light must there be on the roadway 
in order that the driver may see? 

Entering into the problem, of course, come the direc- 
tion and the source of the light. We all know that, when 
driving on a city street illuminated by 100-watt lamps 
every 200 ft. on each side alternated so that there is a 
light every 100 ft., sufficient light with which to drive 
is provided, but if photometric readings were taken 
almost anywhere, say 100 or 200 ft. in front of the car, 
the readings would never reach the photometric.reading 
of the candlepower required by the present specifications. 
We not only do not need the candlepower that the present 
specifications allow to be projected on the roadway; but 
I am not sure that we need the light from the exact 
position from which it is projected. It may not be 
practicable, for a great many reasons with which I am 
not thoroughly conversant, to mount the headlights 
otherwise than they are now mounted, yet it has been 
suggested that, if the headlights were mounted on the 
roof of a closed car and, say, on top of the windshield 
of an open car, a very much better driving-light would 
be obtained. That, however, does not take into consider- 
ation the effect that would be produced on the oncoming 
driver. Undoubtedly, with anything except the most , 
mildly diffused light, a glare would be directed into his 
eves. It has also been suggested that the lights be 
mounted on a level with, or beneath, the front axle and 
that the rays be sent parallel with the surface of the 
road. I think that most of us who have had experience 
in driving horse-drawn vehicles realize that a lantern 
hung under the wagon body gives a surprisingly good 
road illumination for the distance to which it is neces- 
sary to see at the speed at which the vehicle is going; 
yet the candlepower could not possibly have reached 100. 
It probably was so small that at a distance of 25 ft. it 
could not be read photometrically. 


DRIVING THROUGH A TUNNEL 

Another factor that Mr. Crane touched on enters by 
way of contrast. With a beam-controlled electric head- 
light, on a road that has no other illumination on a dark 
night, we are in effect driving through a tunnel. ..The 
objects on either side and overhead are entirely undis- 
cernible to us. It is a question whether the eye-strain 
that is set up under these conditions is conducive to good 
driving. Personally, I do not think it is. 

It has been stated that the eye will adjust itself almost 
instantly without undue strain to a difference in bright- 
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ness of 60 times; that is, the eye can switch from one 
object to a second having a brightness of only 1/60 that 
of the first and can visualize the second object instantly. 
When the difference in brightness increases beyond that 
intensity, momentary periods of blindness occur. With- 
out realizing it, is it not possible that we reach a point 
at which going at 30 m.p.h., or 44 ft. per sec., becomes 
dangerous? 

Under those conditions, inasmuch as it frequently 
takes 2 sec. for the eye to adjust itself to the difference 
in intensity, we have, in effect, a period during which 
a driver drives the car without knowing what he is doing, 
that is, he is blind for a distance of 88 ft. 

A MEMBER:—In Australia, from where I come, the 
headlight question has been very important, as the roads 
do not compare in any manner with the splendid roads 
in America. There the roads are winding, and every 
100 yd., probably, is a stump or a root of a tree that re- 
quires dodging. 

To endeavor to carry out the headlight regulations 
adopted by the Society would be almost useless to us. 
In our country the lights are elevated on the trees; and, 
when approaching a car, you will easily see the light 
for a mile before the car reaches you. That is on ac- 
count of the winding roads and the obstructions which, 
in the way of trees, are before you. 

The police department carries out all the work, and 
has evolved a system by which headlight glare has been 
eliminated. That is saying considerable but it is a fact. 
The system we have evolved gives this advantage: We do 
not care whether an approaching car blinds us, we still 
have means of passing that car in safety, and the ap- 
proaching driver can pass us without fear of striking 
our car. 

A headlight with a parabolic reflector, when the bulb 
is in the vertical position, projects all the beams im- 
mediately forward. Working on the focusing principle 
and moving the bulb back, we get the result of spreading 
the Jight. By doing so, the approaching driver drives 
into.a black spot. The center of the reflection is all cut 
out and the rays diverge. We found that many stray 
rays come across the road. The effect is that no rays 
eome from the center. As Mr. Hunt has mentioned, the 
range over which the eye can see clearly is 60 to 1. If 
you. are driving with a beam concentrated ahead, the 
driver of an approaching car is discommoded by your 
light. 


PAIR OF WINDINGS GIVES THREE POSITIONS OF BULB 


By a control that consists of a pair of windings sepa- 
rated one from the other, we control the light with two 
buttons that throw the light in or out, or gives an inter- 
mediate position, so that we have three positions of the 
bulb in relation to the reflector. If an approaching 
driver is discomfited by our light, we spread the light 
but do not dim it; we bring the light immediately in 
front of the car and to both sides, so that he is driving, 
as I have said before, practically into a black spot. Then, 
again, though we may be blinded by his rays, the amount 
of light that is diverged to both sides of the road enables 
us to see the roadway and his car clearly as we pass. 

Under the conditions that arise on a roadway when 
a number of cars are passing one after another, we 
spread the light, because sufficient illumination is pro- 
vided from the lamps of other cars to see the roadway, 
and by spreading the light we are not driving into a 
tunnel. We see both sides of the road and, as another 
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car passes, the driver sees us clearly; in many cases, in 
which the lights are set back slightly, the front of the 
wheels and the mud-guards are visible. 

C. E. GoDLEY“:—We have taken a set of approved 
lenses with plain parabolic reflectors and 21-cp. clear 
bulbs and adjusted them to obtain readings to get by the 
D-point, C-point and A-point. The value at the D-point 
was 550 cp. which is less than the maximum of 800 ep. 
permitted at this point, at C 970 ep., at A 4900 ep., at 
B 26,000 cp., at P 16,000 cp., and at Q we had 800 ep. 
Then we took the same set-up, put in 21-cp. frosted bulbs 
and the readings were 2400 cp. at D, 3100 ep. at C, 4000 
cp. at A, 5300 cp. at B, 5100 cp. at P, and 3900 ep. at Q. 

When we took the same set-up with the frosted bulbs 
and tilted the lamps to get by the D-point, which is sup- 
posed to be the glare point for an oncoming driver, we 
had 780 cp.; at C we dropped to 970 cp.; at A to 1300 
cp.; and at Q to 1500 cp. You can see that by using the 
frosted bulbs, to have light enough to drive by, we are 
above the glare point. If we drop the rays down to a 
point at which the oncoming driver would not be blinded 
we could not see ahead of the car for any distance. 

A MEMBER:—From a preliminary reading of Mr. 
Crane’s paper I got the idea that the present regulations 
are all wrong, that it is practically impossible to get 
satisfactory results with the regulations at present in 
vogue and that they should be discarded so that we can 
start on a new track. Another impression I got by read- 
ing between the lines of the paper was that it discusses 
light instead of a well-regulated and directed beam. 

I cannot subscribe to the idea I have mentioned and I 
do not believe anyone could subscribe to it who has really 
looked into the problem and has driven a car in Massa- 
chusetts or in New York State under conditions corre- 
sponding to the regulations. I am glad to know that 
that is not Mr. Crane’s idea and that it is not Mr. 
Hunt’s idea; and I want to get clearly before us all just 
what the situation is. What I get from them now and 
what I can subscribe to is that the system has some 
difficulties, just as any system. It is not perfect, and 
difficulties have been found in enforcing the laws through- 
out the different states. Considerable remains to be 
done by us in the Society as boosters, and by the state 
officials but, in general, progress is being made. I get 
from them, and I can subscribe 100 per cent to the idea, 
that perhaps we ought to put the maximum limit on the 
side-points of the road lights. The side-points are liable, 
on bad roads, to flash up and hit the other driver in the 
eye, as he approaches in another car. 

The use of a spotlight and a little different arrange- 
ment of lights, or an additional light, would help. All 
who have driven with a well-regulated spotlight know 
that. 

RESEARCH SHOULD BE CONTINUED 


I get the idea that we should not stop here. Let us 
go ahead, and then, through the Research Committee, 
continue the research until the system becomes about 
99.99 per cent perfect. I think we should all be in favor 
of that. 

After all has been said and done, as I view this head- 
light problem, it will be pretty easy. The problems are 
two and both have been included in these regulations. 
The first is plenty of road light, enough but not too much, 
and a distribution such that you can see not only the 
stumps straight down the road, but some on the side, 
some right in front of the car and so on. The other 1s 
in watching the driver who is coming toward you and in 
not being put off the road by his glare. These are all 
this “A. B. C. stuff” means. 
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I have had considerable of “grief.” I happen to be 
familiar with the grief that the Ford Motor Co. gets in 
connection with lights. Complaints are received because 
some cars operate in one condition, some in another. 
But, after all has been said and done, I think we are on 
the right track. I am certainly not in favor of throwing 
away a thing that, after 7 years of development, has 
progressed as far as this has and that stands as one of 
the best pieces of automotive legislation that the Coun- 
try has ever seen. I believe in supporting it in spite of 
its defects. Some difficulty, of course, will be experi- 
enced in enforcing it; but I have driven thousands of 
miles through Massachusetts with officials of our com- 
pany and the general opinion has been that the system 
is pretty good. 

T. J. LITLE, Jr.*:—I thoroughly believe that the pres- 
ent regulations as recommended by the Society are good, 
but the enforcement is bad and always has been bad. 
Enforcement is difficult in many states. In Pennsyl- 
vania many years ago a State law was passed that every 
elevator shaft in the State had to be equipped with a 
safety device so that the elevator could not be operated 
if any door of the shaft were open.. Obviously, that was 
a good protective measure. After the law had been 
passed, owners of buildings were compelled at great 
expense to equip the elevator shaft with these automatic 
devices, which were like little burglar-alarms; but the law 
neglected to say anything about enforcement; and what 
do you suppose resulted? Everybody put the devices in 
but did not use them after they had been put in. No 
inspector ever came round. That is the way it is in 
many states with regard to headlighting regulations. 
They are not enforced. About five states in this Coun- 
try make an attempt to enforce them. That is the reason 
you can see a car a half-mile or a mile away, with an 
exceedingly great glare that pierces your eye and blinds 
you. 

In Fig. 1, the point D is supposed to be another driver 
who is approaching. It has been decided by very careful 
tests that the illumination at that point should not exceed 
800 cp. Conscientious manufacturers try to get below 
that amount. But we do not get that amount of illumina- 
tion on the road; notwithstanding the fact that a car 
may leave the factory so adjusted, it is not maintained so. 


PRESENT LAWS SHOULD BE EXPLAINED AND ENFORCED 


The State of Massachusetts has many stations to 
which drivers may go and have their cars tested for a 
nominal fee. These stations have greatly improved 
driving conditions. What we as a Society should do is 
to urge the state authorities to explain why the present 
laws are in force and to enforce them. I am not a be- 
liever in discarding a good thing to replace it with an- 
other so-called good thing. I am not a believer in 
building new models of cars every year, for that reason. 
I am a believer in improving the old car of last year, 
putting in better parts and better materials, but per- 
petuating a fundamentally good model. The same thing 
applies exactly to headlights. I believe that the older 
laws can be gradually improved and that they have been 
improved. More improvement in headlights has taken 
Place in the last year than in all the history of the in- 
dustry. Lenses have been built that spread the light out 
on the road and reduce the glare. All we need do at the 
present time is to see that some of these regulations 
are improved. We want them improved. Do not think 
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that some of the regulations prepared by the Illuminat- 
ing Engineering Society and this Society have not been 
given careful consideration and are not good; they were 
recommended, after both laboratory and road tests, by 
between 50 and 60 different persons, not necessarily 
scientifically inclined, not necessarily engineers, but all 
of them drivers. 

A MEMBER:—New Jersey has no particular criticism 
to make of the present specifications. We have wel- 
comed them. Prior to their formulation, we had been 
groping about in our own way, trying to find a solution 
of the glare problem. We are willing to try to enforce 
any specifications that the Society may recommend, be- 
cause we have the utmost confidence in the ability of 
the Society to make specifications that will keep abreast 
of the progress in lighting. 

In the matter of approved devices that have been ap- 
plied to cars in our State, we began enforcement shortly 
after the list was adopted, on July 1, 1923. Everything 
was threshed out in a State-wide drive. Consequently, 
very few cars are without approved equipment. How the 
equipment is applied is a different matter. When we 
investigated that subject, we found that we were up 
against a wall. We found that the theory did not work 
out so well. Difficulty was experienced in the matter of 
the focusing devices. Improper door construction also 
caused trouble. On one of the most popular cars, not a 
cheap car either, but one ranking high as to number in 
this section, it was practically impossible last year to 
take off and replace a head-lamp door, because one or 
more of the springs that held the door would break in 
almost every instance. These are some of the things 
that we encounter in endeavoring to enforce the law. 
The theory is fine; but when an effort is made to work 
with some of the equipment, enforcement becomes dif- 
ficult. 


ENFORCEMENT DIFFICULT BECAUSE OF PooR LAMP 
EQUIPMENT 


We feel that we are rather close to the wall. We can- 
not do anything else. We have the machinery to make 
drives, have been making them, are making them still 
in a small way, and could make them in a really intensive 
way. But why should we do so when every month, every 
week in fact, thousands of new cars are dumped into the 
State that are just the same as those we have had in 
years past. The mechanism is poor, and very little, if 
anything, in the way of focusing is done to them by the 
lamp-makers, the car builders, or the distributers in the 
State, before they are sold to the public. They go on the 
road in that way. It is beyond our power to try to keep 
abreast of them. We might almost as well try to bail 
out the ocean, unless something is done at the source. 

At a meeting of the Society some years ago, General 
Manager Reeves of the National Automobile Chamber 
of Commerce made a plea that the engineering depart- 
ment rather than the purchasing department of the 
various manufacturers dictate the lamp instructions. I 
think that this was very aptly expressed. So far as we 
can learn in New Jersey, the purchasing departments 
are still dictating what head-lamps shall be used. 

R. E. CARLSON“:—I should like to add two points to 
this discussion. The previous speaker mentioned what 
the manufacturers might do in the matter of furnishing 
better equipment. I should like to say something about 
what they might do toward furnishing better service on 
the headlights that they sell. Every manufacturer, 
every garage man, every dealer, every salesman has an 
obligation to perform to the man to whom he delivers 
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acar. They ought to discuss good headlighting. They 
talk about pick-up, acceleration, balloon tires, and so 
forth, but do not say a word about good headlighting. 
To get information, one must go to the source from 
which the cars come. If I buy a car from John Jones, I 
look to him for headlight service. 

One other point has reference to equipment. Focusing 
seems hard to the average car-owner. I hope that we 
may find some way to avoid the operation of focusing, so 
that a car operator need only aim his lights down the 
road. I have in mind some form of combined fixed- 
focus lamp and reflector, which would eliminate about 
50 per cent of the present difficulty. 

Dr. C. H. SHarP”:—Mr. Crane’s paper does not con- 
tain many statements to which I can take exception. A 
great many pertinent facts, however, have not been men- 
tioned. 

We have had the deficiencies of the present system of 
headlighting pointed out to us at great length, but we 
have not heard any real discussion on the part of the 
authors of the papers as to just how important, as 
practical matters, these deficiencies are; nor have we 
heard anything as to the counterbalancing advantages 
of the system that we have. 

Like all engineering work, this system represents a 
compromise. It is an engineer’s business to state just 
how far he can carry one factor and how far he can 
carry another factor that will conflict with it. He must 
strike a balance between them and, in the case of the 
headlighting problem, a balance has been sought between 
the glare that other drivers can reasonably be asked to 
endure, and the illumination that the driver of the car 
carrying the headlights must have. The specifications 
represent, as a result of experience, experiments and 
tests, a compromise on that subject, which, as a matter 
of fact, in places where it has had a fair chance and due 
enforcement, is working out to pretty good advantage. 


REGULATING VERSUS DIFFUSING SYSTEM 


Conditions on the roadway would be intolerable if 
we had not some reasonable set of regulations; and this 
set is working its way through. The argument, as I 
read it, seems to be that the present system is bad and 
ought to be abolished, and a change made to the only 
other kind of a system that I can imagine, the diffusing 
system. What does it mean? In the regulating system, 
an endeavor is made to throw the light where it is 
wanted and keep it away from where it is not wanted; 
in the diffusing system, the light is smeared all over 
the landscape, regardless of whether it is wanted there 
or not. The light that should be on the road is going 
up into the treetops and into the eyes of other drivers. 
That kind of solution is not very creditable to engineers ; 
and to say that the regulating system is a failure, be- 
cause the apparatus that is used in the equipment is so 
bad that it cannot accomplish the desired end with an 
average low-priced car, that the average low-priced car 
is so cheap that it cannot afford to carry good equipment, 
anyway, is a confession that I do not believe engineers 
are willing to make. 

The public has accepted many expensive improvements 
in automobiles and has gladly paid the price. It ac- 
cepted four-wheel brakes because it thought it was get- 
ting something for the money. It is accepting balloon 
tires, thinking it is getting something for the money. 





17 M.S.A.E.—Technical director, Electrical Testing Laboratories, 
New York City. 
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It will accept really good well-constructed head-lamps if 
it thinks it is getting something for the money. | am 
sure it would be getting good value for the money. 


REMEDY LIES IN GOOD HEADLIGHTS WITH DEFLECTING 
BEAM 


I cannot agree with the statement that no improve- 
ment can be made without a great amount of funda- 
mental research. Two lines of improvement lie right 
before us. One is to put on good head-lamps that will 
stand adjustment. Adjust them on new cars before 
sending them out and construct them so that they will 
stay adjusted. Another is to adopt some form of deflect. 
ing beam to be used under the conditions required ip 
passing other cars. 

Tests that have been made at the National Physical 
Laboratory in England of the results of using the Royal 
Automobile Club’s target as compared with the figures 
given in the specifications of the Illuminating Engineer- 
ing Society and of this Society have shown that pretty 
much the same distribution of light satisfied either test. 
If such is the case, we are well in conformity with the 
best English thought on the subject. 

We have a system of headlight regulation that is ap- 
plying over a very large part of this Country. It is 
applying in states that register more than 50 per cent 
of all the cars in the Country and in provinces of Canada 
representing more than 50 per cent of all the cars in 
Canada. The situation is such at this time that a car 
can start in Maine, be driven across the Country, and 
not be held up on account of the headlights. It is such 
that a manufacturer can put a form of standard equip- 
ment on a car that will be accepted in all the states. The 
system is progressing and is getting better and more 
universal all the time. Think what it might mean to the 
automobile industry and to the public whom it serves, if 
something were done by a part of this Society, or by 
anybody else, that would shake the confidence in that 
system. We might easily find ourselves out of the 
frying-pan and in the fire. Even if another system were 
somewhat better, it might not be advisable to use it. I 
am in favor of finding the best system; but let us go 
very carefully in throwing any undeserved discredit on 
the present system; let us push it as fast as we can as 
being the only system in sight that has the prospect of 
universal adoption. 

A. W. KALLEMEYER™:—So far as New York State is 
concerned, we have just begun to enforce the law. We 
have had the headlight law since last July but began to 
enforce it at the beginning of this year. We have not 
gone very far yet and I cannot tell what the result will 
be. But we are requiring, of course, as are all Eastern 
States, that all devices shall conform to the Society 
specifications. 

We have established adjustment stations throughout 
the State so that anybody who wishes to have head-lamps 
adjusted can do so. We are also issuing pamphlets ex- 
plaining in detail the process of adjusting head-lamps. 

1 do not think that the focusing of head-lamps, espe 
cially the head-lamps that are coming out now, is a very 
difficult matter. It consists merely of taking a screw 
driver, turning a screw until the beam is of the smallest 
width in a vertical direction, and then tilting the lamp 
down so that the beam comes below a cross-bar or mark 
placed on a door or wall. That does not seem to be com 
plicated. If we can get everybody interested in head- 
lamps so that they will keep them down, we shall have 
accomplished something. More than that cannot be ex- 
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pected. But after 75 or 80 per cent of the drivers have 


adjusted the lamps, we shall be able to judge whether 
the system is good. 


EFFECT OF MAKING CHANGES IN LAWS 


At the present time, only three or four states are 
enforcing this law rigidly. It is my opinion that most of 
the statements that have been made here have been 
based on conditions in states in which there is no regu- 
lation, or practically none. We must wait a while to find 
out whether the present system will work before we de- 
cide to make changes. 

Laws are based on some fundamental condition. In this 
State, the requirement is that the beam shall not be 
higher than 42 in. at a point 75 ft. in front of the car. 
If that is changed, it will mean changing the law, and 
that at least 5 years will elapse before any effect of the 
change will be obtained, as a law compelling drastic 
changes on a great number of cars cannot become 
effective overnight. 

E. C. CRITTENDEN” :—The public not only wishes to do 
away with glaring lights but has the unfortunate belief 
that some simple law can be passed which will accom- 
plish this. In view of all the difficulties that Mr. Crane 
has pointed out, it appears that perhaps the best solu- 
tion would be obtained by a very simple law, that is, a 
curfew law, requiring you to keep your car at home at 
night. But I do not believe that most of us would be 
willing to do this. 

Another solution is the lighting of the highways inde- 
pendently of the lights on cars; that would be fine, but 
complete highway lighting is impracticable. Persons 
must drive on unlighted highways, they must furnish 
their own light on the road, and the problem is how to 
do so without excessive glare. 

The results obtained in that direction have not been 
perfect. But, it seems to me, the industry takes a great 
risk if it begins to tinker with the present requirements 
without being sure that it is getting a definite improve- 
ment. What that improvement should be is evidently a 
matter on which difference of opinion exists, but, as has 
been indicated, one place for improvement is in the de- 
vices themselves, in their method of construction. 

A difficulty I would like to point out is this. The 
states will not wait several years for a solution to be 
worked out. They want something now. This week a 
bill is before the legislature of the State of Illinois with 
provisions that will be troublesome if adopted, and if 
some authoritative requirement is not available that 
State and others will try various experiments with re- 
sulting expense and confusion for the motorist and the 
motor trade. 

A difficulty that we have met at the Bureau of 
Standards is in having State officials ask for advice as 
to what regulations they should adopt. We have felt 
that the best we could do was to recommend the stand- 
ard regulations, those approved by this Society and by 
the Illuminating Engineering Society covering approval 
of headlight devices. The adoption of these regulations 
must not, however, be considered as settling the ques- 
tion of headlights; it is only the first step. The second 
and more difficult one is that of securing a reasonable 
use of the devices after such a law has been passed. I 
feel rather pessimistic over the possibility of educating 
17,000,000 or 18,000,000 drivers to keep their lights in 
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adjustment; but that seems to be the only practicable 
avenue of improvement. These remarks should not be 
considered as making objection to a program of research. 
We ought to have research, but so far as this research 
bears on legal regulation we ought to keep it quiet until 
a real improvement in the regulations is ready to be 
presented to the public. 

Mr. CRANE:—In view of what Mr. Crittenden has said, 
I wish to say that the question of Government regula- 
tions has come up over and over again and the Society 
has taken the stand in a number of cases that it is en- 
tirely wrong to write detailed specifications of any kind 
into a legislative measure. I think that applies to head- 
light legislation. If any legislature wishes to enact 
that the specifications of illuminating engineering so- 
cieties shall be the basis of legislation, that may be all 
right. But to take the regulations as they exist and 
write a law is a very short-sighted policy. The testi- 
mony is, that if it once gets in, no way of changing it 
exists; and everything indicates that the regulations 
have been changed two or three times since we began 
and that they will be in a state of flux from time to time. 
The last speaker has asked for a number of modifica- 
tions. The trouble is that we are “up against it” when 
we want to make improvements that we all agree are 
very desirable. 

W. W. MATTHEWS”:—So far as I can see, the car 
builders are about the only persons that criticise the 
specifications. It looks as if part of their objection is 
caused by their difficulty in meeting them or their un- 
willingness to meet them, in many instances. 

They talk about a campaign of education. We at- 
tempted to institute one in Pennsylvania last summer, 
and it gave good results. But the people came round 
after it was over and said, 


You have told us what to do and that if these devices 
meet the specifications we shall not have to worry 
about them. We put them on our cars, we get them 
adjusted and, in a few days, they are out of adjust- 
ment. 


The principal trouble seems to be with the lighting 
equipment that is put on the cars, and, as one speaker 
said, the purchasing department seems to dictate the 
policy. I should like to see the engineering and sales 
departments dictate it. I know of no motor-car builder 
who has as yet featured the headlighting equipment of 
his car. Up to the present time, they are probably afraid 
to do so because they know the deficiencies, and because 
the problem of enforcement is thought to be very diffi- 
cult. I do not know that it is particularly difficult. _We 
are making good strides in Pennsylvania with it, but 
we have this continual throw-back from the public. 

Motorists all want to know whether the devices that 
they have on the car will meet the law after they have 
been properly adjusted. When we tell them that they 
will meet the law and they find that the devices will not 
remain in adjustment, they begin to think that nobody 
knows what he is doing and, least of all, the authorities 
in charge at Harrisburg. A great part of the problem 
lies with the motor-car builders. In many cases, the 
lamp manufacturers are willing to do what they can, but 
are forced to comply with the penny-saving tactics and 
cheapened specifications of the car builders. A large 
part of our trouble in approving headlighting devices, 
particularly new devices submitted for consideration, is 
that the car builders try either to get around the re- 
quirements or to meet them in the cheapest possible 
manner. 
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ABSTRACT 


ANY things have been done by the automotive 

engineer to promote safety on streets and high- 
ways, as proved by the fact that but from 2% to 5 
per cent of the accidents that occur have been caused 
by the vehicle itself. Very few instances can be cited 
of accident caused by failure of the parts of motor 
vehicles, the control of the metallurgy of the parts 
being so exact that it is a factor contributing largely 
toward increased safety. 

Various other improvements in the design of motor 
vehicles that have contributed toward their safety are 
enumerated, one being the lowering of the center of 
gravity of the vehicle, a very important element of its 
safe control. It is pointed out, however, that not all 
makes have had their center of gravity lowered, and 
that the introduction of the closed body has tended to 
offset this improved condition. The advent of four- 
wheel brakes centered public attention on the subject 
of adequate braking, and great improvements in brak- 
ing ability have since been made; but other develop- 
ments are needed, such as enabling brakes to meet the 
requirements of their specifications for a longer period 
and the provision of better brake adjustment. Increas- 
ing the horsepower of the engine and providing better 
acceleration to afford ease of passing a vehicle to gain 
a position ahead are desirable from the standpoint of 
safety. Bumpers and other devices, such as the stop 
light, have been of great benefit, and so have the im- 
provements made in steering-gears. 

After pointing out that present methods of lighting 
motor vehicles are inadequate and unsatisfactory, and 
that the variety of state laws on the subject causes con- 
fusion, the author discusses the personal element in its 
relation to safe driving. Stating that even when all 
the possible controlling devices have been installed a 
vehicle is not a motor car until someone sits back of 
the steering-wheel, he says further that although the 
automotive engineer has tried to provide comfort, ease 
of operation and exact control, anything additional that 
can be done to enable control of the machine by instinct 
rather than by reason tends toward greater safety, 
because of the dazing effect of surprise due to emer- 
gency conditions and the lack of time a driver has in 
which to act. 

Uniformity with regard to restrictions upon design 
would simplify the problems of designing engineers, 
since the vehicle must satisfy the commercial conditions 
of practically the entire world and the design must be 
a compromise that is a fair average of the requirements 
if maximum selling possibilities are attained. There- 
fore, a standardization of traffic regulations would tend 
to improve motor-vehicle design. 

Considerations regarding theft, casualty and liability 
insurance are stated, locking-device locations and the 
use of locks are criticized constructively and the fool- 
hardiness that causes drivers to race motor vehicles to 
pass grade-crossings ahead of railroad trains is de- 
plored. If but two measures of traffic-regulation im- 
provement were allowable, the author believes that 
maximum benefit would result from making definite 
designations of right-of-way streets and highways and 
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the marking of cross-roads so that travelers on them 
are informed of the proximity of these rights-of-way. 


HOSE who have not read the report of the First 
National Conference on Street and Highway Safety 


should get a copy and read it because it states the 
fundamentals of the work of increasing highway safety 
still to be accomplished. The question regarding what 
the automotive engineer has done toward increasing 
public safety on streets and highways is well answered 
by the fact that only from 2% to 5 per cent of the acci- 
dents are caused by failures in the vehicle itself. It was 
not an uncommon thing years ago to have something 
happen to the steering-gear such as the occasional break- 
age of a steering-knuckle, but I believe that through the 
control of the metallurgy of the various parts entering 
into the construction of the motor vehicle today, failure 
is very largely eliminated. The good materials used, the 
work done by the Society in its standardization, the 
elimination of various kinds of unsuitable steel, and 
other improvements have contributed to such a great 
extent toward the reduction of troublesome and danger- 
ous factors that a continuous improvement in motor 
vehicles has been made. 

Some vehicle improvements have been directly respon- 
sible in helping to increase highway safety. First comes 
the lowering of the center of gravity of the car. But 
not all the cars have had their center of gravity lowered, 
and the introduction of the closed body has tended to off- 
set some of the good work done in that direction. How 
much farther that trend can go I do not know, but it has 
been an important factor in the control of the vehicle. 

With the advent of the four-wheel brake, public atten- 
tion has been focused more particularly on the braking 
situation. Prior to 5 years ago, the brake was just a 
device for stopping the car, and had no great degree of 
precision. Within the last 5 years, much study has been 
expended upon braking and it is still far from finished, 
contrary to much publicity in some of the newspapers 
regarding brakes. 

Various types of application and various designs of 
brake exist, but a few improvements still are needed. 
The coefficient of friction today can vary 100 per cent 
depending on whether the brakes are dry or wet. It is 
very difficult for anyone to estimate exactly when the 
car will stop. The automotive engineer has been con- 
scientious in his work of designing brakes so as to meet 
certain deceleration factors, and I realize that in outlin- 
ing what he ought to do I am stepping outside the bounds 
of my subject, but I think that not enough attention has 
been paid as to how long brakes meet the requirements 
that the engineer has specified. I think that if we 
selected at random 100 cars equipped with our most 
modern brakes, we would be greatly surprised to find 
that they are not up to the requirements set-up by the 
engineer. 

Varied ideas prevail about the adjustment of brakes. 
Hardly a garage in the Country exists whose representa- 
tives have not some suggestion for a much better way of 
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adjusting brakes than that prescribed by the engineers, 
and some day we will draft those practised people into 
the actual designing of motor cars. In our desire for 
better braking we have considered the matter too largely 
from a theoretical basis for a car as the engineer has 
designed it and perhaps as his factory has built it, but 
the subject of brakes today is much more important 
than it ever has been, and it should have more thought 
than we have ever given it. Congestion of traffic makes 
that absolutely necessary. 


INCREASED HORSEPOWER AND ACCELERATION 


Automotive engineers have been working to increase 
the horsepower and the acceleration of the car. While 
regarded by many people as being not the type of im- 
provement that would increase safety, we believe that 
acceleration, as it has been worked out and is being fur- 
ther developed today, is very important from the safety 
standpoint. On any of the congested highways the length 
of time one has to pass a vehicle going in the same direc- 
tion before another approaches from the opposite direc- 
tion is usually very short, and thus acceleration is an 
important factor of safety. I believe that we have not 
yet gone the limit on what can be accomplished with in- 
creased acceleration. Much of the increase in power has 
not been with the idea of acceleration but rather a ques- 
tion of maximum speed, which we believe does not con- 
tribute to safety, and yet I doubt if any automotive 
engineer present has ever driven very far within the 
speed limits. 

Rear-view mirrors have been of great assistance in 
increasing safety and requiring traffic policemen to wear 
uniforms has helped also. I believe that one traffic officer 
mounted on a nickel-plated motor-vehicle that could be 
seen at a distance of 3 miles would have more to do with 
the control of safety on the highways than would any 
speed trap. The fact that a driver knows the officer is 
on the road has a wonderful effect. Some signal system 
indicating that an officer is on the highway and an ex- 
ceedingly generous fine if a driver is caught would help 
considerably. 

I believe the accelerating ability of the motor vehicle 
is a fundamental of safety. I was very much impressed 
in this regard recently when I had occasion to drive a 
car some 250 miles over badly congested highways. 
Purely by accident, the car happened to have unusual 
accelerating-ability because it was equipped with a spe- 
cial gear-ratio for testing purposes. The car did not 
have a very high maximum-speed, yet I had few thrills 
when driving that car on a congested highway because 
of the ease with which I could pass a vehicle and thereby 
gain my position ahead. 


INADEQUATE BRAKES AND LIGHTS 


The portion of the highway between Columbus, Ohio, 
and Cleveland and Mount Vernon to Akron has received 
the name of “Suicide Lane.” I believe not five consecu- 
tive panels of the fence along this section of the road 
will be found which someone has not driven through, a 
fact that cannot be attributed wholly to motor vehicles. 
This part of the highway is not nearly as bad as many 
highways over the mountains in Pennsylvania, but it 
happens to be a piece of hilly highway in an otherwise 
level country. I think inadequate brake-control is re- 
sponsible very largely for the numerous accidents, plus 
another difficulty over which the automotive engineer 
has absolutely no control. I refer to the attempt of one 
driver to pass another near the top of a hill. We had 
occasion on that trip to note the interesting fact that, 
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three times within 20 miles, drivers had attempted to 
pass a car near the top of a hill, only to meet a car com- 
ing over the hill from the opposite direction. Good 
brakes and an alert driver on the approaching car are 
about the only things that prevent an accident in such 
instances. A driver in the car that is trying to pass one 
going in the same direction will spoil anything that the 
engineer can do. 

The introduction of the stop light undoubtedly has 
been of great value in averting accidents in congested 
traffic and the various other signal devices that may be 
put on a motor car may be of equal value. But I think 
we all recognize that the automotive engineer has per- 
haps been delinquent in one phase of design, car light- 
ing, and yet he can offer many legitimate excuses why 
he should have been delinquent in this respect. Our 
methods of motor-car lighting on the highway are inade- 
quate and something must be done to make them better. 
Considering the great variety of laws in the Country 
that govern car lighting and the great number of specific 
ideas as to how lighting should be accomplished, the 
automotive engineer has done about all that he can do. 
Since the engineer is only representative of one type 
among a large number of types of people who are in- 
volved in the automotive industry, he has been forced to 
accept whatever would “get by” and cause the least 
trouble for the sales department. A commercial phase 
is involved in this matter beyond which the engineer has 
very little control and, if he did have control, the result 
perhaps would be in no wise favorable to himself. 

I believe that we need and should demand the very 
best talent that we have on lighting. Once we get an 
interstate agreement on what lights should be and how 
they should be controlled, the automotive engineer can 
solve the problem and will be only too happy to do it. 
Ever since I have been associated with the automotive 
industry we have had a variety of State laws of one kind 
or another which have remained in force for a year or 
so and then have become inactive, so that today we have 
that perfectly uncontrollable factor which I believe is 
one of the worst hazards we incur, especially in night 
driving. 

EASE AND ADEQUACY OF CONTROL 


Controllability is another factor that the automotive 
engineer has unconsciously worked into his design of 
motor cars. A vehicle is not a motor car until someone 
sits back of the steering-wheel; the car will go no place 
and has absolutely no controllability until a driver is put 
into the seat. Therefore, the automotive engineer has 
tried to give the driver comfort, ease of operation and 
adequate control, so that it is possible for him to control 
the vehicle sub-consciously to the greatest possible ex- 
tent. The ease of reaching levers, the brake-lever posi- 
tion and items of that sort are all contributory to safety. 

A fact that must be recognized in the design of any 
piece of apparatus, where questions of accident or of 
surprise are involved, is that nobody purposely arranges 
an accident. If anybody did so, it would not be an acci- 
dent. We must also recognize that, where the element of 
surprise exists, very little reasoning power is available; 
in other words, under such circumstances, we always 
react on impulse, and we must accept that as a first prin- 
ciple. Those who have been in an automobile accident 
doubtless realized, after the accident was over, that they 
perhaps could have done better if they had only had 
time; but not very much time in which to act is available 
and we must meet the emergency as it exists. So, any- 
thing that can be done in the design of a motor car which 
makes the vehicle controllable by instinct rather than 














by reason is of a most important nature because, in a 
situation that causes surprise, we do very little thinking. 

The addition of bumpers to the motor car has in- 
creased safety in certain instances. Steering-gears have 
been improved. We do not know whether they are being 
improved now or not. I sometimes think we ought to 
have a ‘handle on the modern steering-gear, like the one 
we used to have on the traction engine, so that we could 
wind it up. But steering-gear difficulties are not wholly 
the automobile engineer’s fault; some of the difficulty 
has to be laid at the door of the balloon-tire expert. I 
think we will have to ask the balloon-tire manufacturers 
to develop a type of tire that will have considerable 
traction when the wheel is moving and none when it is 
standing, so that cars can be parked easily. No doubt 
the increasing of steering-gear ratios militates against 
good control of a car. In certain cars, the steering- 
system is not all that it should be, and yet the cost factor 
has a bearing on steering-gear design-changes, and that 
is an important consideration. 

Many problems remain to be solved. We have a great 
volume of work to do in the furtherance of the work of 
safety so far as design is concerned. But it is very con- 
fusing to the engineer to be faced with a large number 
of different types of traffic restriction with which he 
must comply because, when he designs an automobile, it 
must meet the commercial conditions of practically the 
entire world, and he has to strike a mean that will per- 
mit the vehicle to be sold under any conditions, for no- 
body knows when that car is being assembled whether 
it will be used in this Country or overseas. Therefore, 
a standardization of traffic regulations would help the 
automotive engineer to simplify the problem and would 
open the road to a further improvement in automobile 
design. 

It is interesting to note that the increase in accidents 
on the highways bears almost a direct ratio to the in- 
crease in the number of gallons of gasoline used. We 
have been increasing gasoline consumption at the rate 
of about 14 per cent per year and, according to the re- 
port of the National Conference on Street and Highway 
Safety, accidents have increased by about 14 per cent 
per year. This report states that we are killing people 
at the rate of about 22,600 per year and injuring very 
nearly 700,000 per year. That is one-third of the total 
American fatalities of the war and we are injuring two 
and one-half times as many people per year as were in- 
jured in the war. The difficulty of the situation is that 
we cannot place the blame on anyone, because so many 
factors are involved in safety. The engineer must, there- 
fore, gather out of all the conditions those things that 
he can do. 

I am sure that, if the accident situation were analyzed, 
it would be found that the steering and the controllabil- 
ity of the automobile constitute large factors in the acci- 
dent rate. We must recognize also that the design of 
an automobile to run in a country having snow and ice 
differs from that of one to run in countries that do not 
have snow and ice. Discussion regarding this is always 
brought up every time we go abroad in connection with 
four-wheel brakes. The foreigner cannot understand 
why we do not put 50-50, or equal pressures, on our four- 
wheel brakes all the way through; and yet, as a rule, he 
never has any sleet and ice to deal with, and the condi- 
tions are different. Controllability has considerable to 
do with accidents. We have some cars in this Country in 
which the steering is not rigid, but the commercial phase 
is always coming up there and, because of the highly 
competitive way in which automobiles are sold today, the 
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addition of extra cost to the motor vehicle becomes an 
important consideration. 


AUTOMOBILE INSURANCE 


When automobile insurance became an important 
factor, we worked with the Underwriters’ Laboratories 
as to the ratings of automobiles. If some way existed, 
in which we could rate the insurance of automobiles on 
their safety features, so far as controllability, brakes 
and other things are concerned, I think that would have 
considerable to do in clarifying the situation. As the 
situation is today, we can only take the records of the 
sales department and the service department as to the 
degree of safety that the automobile possesses and, if 
the automobile is unsafe and sales fall off, then changes 
are made. If we could get the casualty-insurance com- 
panies to make some rules as to insurance rates, espe- 
cially on liability and property damage, that would help 
the automotive engineer. None of these things is diffi- 
cult to do if one only knows what to do; in other words, 
if a car is giving satisfaction in the hands of the public, 
it is very undesirable, from the standpoint of the engi- 
neer, to make a change. 

Lack of insurance rating-rules is a serious condition 
and one that should have the very careful consideration 
not only of our Society but of every society regarding 
this matter of safety. We are increasing the number of 
automobiles materially each year. We say we have not 
enough roadways and yet, when we consider the taxes 
necessary to increase our highways, that becomes also 
an important problem. Therefore, it seems to me that 
two factors, the commercial and the engineering con- 
siderations, must be worked-out together so that we can 
place the maximum number of automobiles on our pres- 
ent highways with the greatest degree of safety. When 
that is accomplished, if we get super-highways, such as 
are being built in the congested centers of the Country, 
we will have progressed just that much farther. 

The automobile fire-hazard constituted one of the 
greatest obstacles for a long time, but automotive engi- 
neers overcame that and, through the cooperation of the 
insurance interests, it has been reduced greatly. Theft 
was a factor that entered into automobile insurance, and 
we have satisfied the insurance people on that subject. 
They insisted on having transmission locks provided, but 
they tell us frankly that more cars with transmission 
locks are stolen than is true of any other type of. lock, 
for the simple reason that nobody uses them. From 
that I deduce that engineering would be very simple 
except for the people; in other words, if we could enforce 
a simple set of rules that required a certain kind of lock 
on a car and compelled the owner to lock it, that would 
be fine; but it costs a pair of gloves or a new pair of 
trousers or something like that to lock a transmission 
lock on some of our most modern automobiles and, there- 
fore, they are not locked. So today it is being urged 
that we get rid of transmission locks and use some other 
kind of lock or no lock at all. I mention this for the 
purpose of illustrating that, when dealing with new situ- 
ations such as we have today, we must try various 
methods. As engineers we have been forced to experi- 
ment with many means because we have to deal with 
different types of people. We must make a start provid- 
ing a method for all this matter of highway safety that 
will develop organizations sufficiently alert so that, if a 
means proves unsatisfactory, it can be changed promptly. 
If people do what we want them to do, some specific 
means may work out well; but people seldom do that 
and, also, they do things that one would never expect; 
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therefore, they upset everything and we have to re- 
organize to meet the changed situation. 


DEFINING RIGHTS-OF-WAY 


Suppose someone said, “There are just two things that 
you can do to increase highway safety; what are they?” 
I have thought considerably about public safety and have 
watched conditions in many places throughout the Coun- 
try, and I believe that two things can be done to increase 
safety generally which will be more effective than any- 
thing else: First, to make definite designations of right- 
of-way streets and highways; second, to mark the cross- 
roads so that travelers on them are informed of these 
right-of-way streets and highways and made to under- 
stand that whoever goes onto them does so at his own 
risk. That would rid us of the side-street fool who runs 
out in front of traffic and is one of the greatest nuisances 
we have. It is to one’s own interest as well as to the 
interest of everyone else to know that certain streets 
have right-of-way. I have seen that work out well in 
Chicago on Jackson Boulevard for many years when they 
had the “stop” streets, long before this question of safety 
was discussed. 

Another very important aid, especially in towns that 
cannot afford an elaborate signal system such as is used 
in large cities, is the so-called “‘automatic policeman” to 
regulate traffic. No great amount of trouble exists in 
the centers of towns that have traffic regulations and 
signal systems. There, the problem is simple enough. 
Just outside of that zone, where no traffic regulations 
apply, is where drivers take a chance on cutting-in ahead 
of traffic and cause trouble. These automatic policemen 
are not very expensive, and a generous installation of 
them in cities of moderate size certainly would improve 
conditions. We must give credit to the people who have 
installed these flashing signals throughout the Country 
at railway crossings and street intersections, even though 
they be but advertisements. I hope that kind of adver- 
tising pays, because I realize that it is almost impossible 
for public officials to accomplish such installations, and I 
believe it has been conducive to safety. 


GRADE-CROSSING ACCIDENTS 


One thing that the automotive engineer cannot do is 
to rid the minds of drivers of the idea of racing with a 
train to reach a railroad grade-crossing which, in 1924, 
was one of the great causes of accidents. In the last 
year, traveling between New York City and Dayton, I 
have seen seven people killed by trains, in each case on 
perfectly open crossings having no obstructions to vision 
either way. Within less than % mile of our research 
laboratories at Dayton we have had five fatalities within 
the last year, entirely of the same nature, where people 
have driven in front of railroad trains or in front of 
interurban electric cars. I do not know how that danger 
can be overcome. The automotive engineer can do noth- 
ing, but I am perfectly willing to say to the public at 
large that, if the public will designate what it regards 
as improvements in the design of motor vehicles, it will 
meet an instant response from the automotive engineer. 


THE DISCUSSION 


ALFRED REEVES’ :—Observations made at the instiga- 
tion of the National Automobile Chamber of Commerce 
indicate that one of the very helpful things automotive 
engineers can do is to provide an easier adjustment of 
ear brakes. Where examinations have been made in the 
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various cities as to whether car brakes were in proper 
adjustment, the drivers invariably said that the brakes 
are too difficult to adjust, and that they had not made 
the proper adjustment for this reason. 

Another contributing factor in connection with acci- 
dents is over-insurance. If the insurance companies 
would see to it that those owners who had accidents paid 
a higher premium the next year on their cars, and that 
if they had frequent accidents they would not be allowed 
to insure at all, it would tend to make them much more 
careful. Probably the thing that would make drivers 
more cautious on the highways than anything else would 
be to prevent their having any insurance, particularly 
with regard to men of means. I will guarantee that 
drivers would be very careful to avoid accidents if that 
were done. 

When the matter of compulsory liability-insurance 
was up in New York State a year or more ago and 
Nathan Straus and his committee were holding a meet- 
ing about it, Senator Lowden made the point that if 
everybody in New York City who owned an automobile 
were required to have liability insurance, so that they 
had practically no responsibility on themselves, the 
streets of New York City would be very much like a race 
track. I think, after all, that the human side of this 
subject is much more important than the mechanical 
side. It requires considerable education of drivers and, 
particularly, law enforcement. 

We are building 31 miles of automobiles every day. 
The consequence is that the roads are becoming con- 
gested, and yet people are attempting to drive at the 
same rates of speed that they drove years ago. We need 
to reduce speed on congested roads and in residential 
districts and to provide better regulated highways so 
that reasonable speeds can be maintained. The matter 
of requiring officers to be in uniform is one that will 
contribute considerably toward safety. The difficulty has 
been that the average officer, instead of being on the 
main highway with his motorcycle as a deterring factor, 
is generally hidden up the street behind a tree, disguised 
in khaki and ready to rush down on the offending motor- 
ist after the crime has been committed. We said that 
to the Police Commissioner of New York City, and he 
very promptly ordered all the policemen in New York 
City who had motorcycles and were on the highways to 
wear blue uniforms, but I am sorry to say that not all 
the men stay on the highways as they should. 

There are 250,000 railroad grade-crossings in the 
Country. I think it might help very materially if the 
warning signal, instead of being 20 to 30 ft. from the 
crossing, where they were placed in the days when horse- 
drawn vehicles were going across, were placed some dis- 
tance up the road and possibly with some other warning 
signal that would indicate to the motorist that he should 
slow down. Probably that would be costly, but the rail- 
roads are spending a great sum of money in trying to 
eliminate grade-crossings. 

The Chamber has been conducting a series of contests 
among the school children of the Country. As a result, 
an average of some 500,000 essays per year’ have been 
contributed by the children. The first prize is a trip to 
the City of Washington with all expenses paid, and three 
of the children have an opportunity to get a gold watch. 
Some 500 prizes are given. It is interesting to note that 
in those localities where prizes are won by the children 
and that fact is published in the newspapers, a substan- 
tial falling-off in accidents is apparent during the follow- 
ing year in that territory. In the year following the 
time that the winner came from San Diego, Cal., they 
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did not have a solitary fatality there. My thought is 
that education and law enforcement will help more than 
anything else. 

W. G. WALL’:—What we need is some good specific 
cures, but such are-very few and far between. We have 
heard a great number of statistics, but what good do 
statistics do us? Is it not just as important to us that 
1 person be not killed as that 100,000 be not killed, espe- 
cially if that individual is some friend or some relation 
or a child of our own? We are just as much interested 
in keeping that 1 individual from being killed by an 
automobile as in keeping 100,000 from being kiHed. 

Highway safety is divided into three factors, aside 
from that of the personal equation of the driver: First, 
the automobile itself, which is up to the automotive engi- 
neer; second, regulations and factors of safety, which 
are up to the municipal, state and national authorities; 
and third, education. The automotive engineer has done 
about all that is possible to make the motor car safe. 
Comparing the motor car with the locomotive is of no 
use. From childhood, we are cautioned to keep off rail- 
road tracks, and railroad trains possibly never run much 
closer than 10 min. apart. Automobiles often run 5 sec. 
apart. The locomotive running at 20 m.p.h. will stop, 
possibly, in from 200 to 300 ft. The automobile running 
at that speed stops in 6 ft. with four-wheel brakes. 

Although the automotive engineer has done just about 
all that can be done to increase safety, we do not mean 
to say that he has reached the limit, because each year 
he adds some factor of safety to his creation; but safety 





3’ M.S.A.E.—Consulting engineer, Indianapolis. 





is largely a matter of education of the public and one 
that is also up to municipal and state authorities. For 
instance, if you are driving along a dark road on a dark 
night, how can you see a person in a dark suit walking 
on the highway? It is absolutely impossible, even if you 
have the very. best of lights. Some states already have 
passed regulations that all individuals should walk on 
the left side of the road, opposing the oncoming highway 
traffic; but suppose, for instance, that we made the side 
of the road white, as some states have done, so that any 
object along the road would be made plainly visible by 
our ordinary automobile lights; that would be a help. 

The automobile is made for speed, and yet all we hear 
is that we must keep the speed down. Having motor 
cars is of no use unless we can have a certain amount of 
speed. That is progressive. We know eventually that 
we will have the speed, and still we are regulated and 
supposed to keep the motor car down to very slow speeds 
on account of the factor of highway safety. It seems to 
me that we should provide thoroughfares, in our cities 
especially, that would allow through traffic to go at high 
speed. For example, one way would be to utilize the 
space occupied by alleys in some cities. We have alleys 
in Indianapolis and two or three of them each way, east 
and west or north and south, could very easily be made 
into thoroughfares by elevating them if necessary on 
which the speed of the car would not need to be limited; 
that is, within ordinary limits, such as 40 or 50 m.p.h. 
On the ordinary streets and side streets speed could be 
limited. I believe that a street system of this kind will 
do more toward increasing safety than will any of our 
standard regulations. 


WORLD INTERNATIONAL TRADE 


HAT tke world will reach par again in the value of inter- 

national foreign trade in the first few months of the 
coming year is the encouraging estimate presented by a study 
of trade figures for the past fiscal year made by the National 
Foreign Trade Council. The 15 principal exporting nations 
of the world, including the United States, which carry on 
more than 80 per cent of the world’s export trade, showed 
a combined total of exports at the end of the fiscal year of 
1924-1925 of about $15,088,000,000. Comparing the present 
exports of these countries with their exports in 1913, which 
amounted to $15,800,000,000, their proportionate recovery is 
thus within 5 per cent of their 1913 volume of trade. Ex- 
cluding the United States, which has made a 30-per cent 
advance during the period in real trade, their present deficit 
is about 11 per cent from their standing in 1913. These 
figures allow for all deflation and are reduced to 1913 values. 
In other words, the parity now being approached is not one 
in dollar values, which have already passed 1913 figures, but 
in bread-and-meat and clothing values adjusted to cost-of- 
living quotations. 

The volume of world trade will have reached or passed its 
1913 figures by the end of the present year. The United 
States is accountable for most of this gain. Other countries 
that have exceeded the proportionate gain of the United 
States in the period have been Canada, with a gain of over 
90 per cent; Japan, with a gain of 64 per cent; and Australia, 
with a gain of 35 per cent. The absolute amount of the gain 
recorded by the United States, over $800,000,000, is far in 
excess of that of any other nation when reduced to 1913 
values. The gain of Japan has been about $203,000,000; that 


of Canada, $335,000,000; and that of Australia, $120,000,000. 
The most interesting gain of all has been that of France, 
which stands third among the nations, or next following the 
United States and Canada, in the amount of real trade gained 
since the war. France increased its exports from $1,328,- 
000,000 in 1913 to $1,650,000,000 at the end of the present 
fiscal year, a gain of $322,000,000, or about 25 per cent. 

In almost every phase of this comparison the United King- 
dom rises or falls as the world rises or falls. Thus, the 
British deficit in export trade at the end of the fiscal year of 
5% per cent is almost exactly equal to the same deficit of the 
world at large. British export trade is growing at a rate of 
9.0 per cent, while world export trade is growing at the rate 
of about 10.0 per cent; and the proportion that Great Britain 
now holds in the trade of the world, which was 14.2 per cent 
in 1913, is about 15.0 per cent today. 

The United States export trade is now increasing by 13 
per cent a year, or at a steadily larger rate than that of the 
rest of the world. The share of the United States in the 
aggregate trade of the world has grown from 13% per 
cent in 1913, when it was less than that of Great Britain, to 
more than 18 per cent at the present time. 

In spite of the fact that China’s recent losses in trade have 
diverted attention from that country, it is interesting to note 
that China’s latest export figures still show an actual gain 
over 1913 of 37 per cent, with an aggregate surplus for 
1924 of over $100,000,000 greater than that for 1913. The 
preliminary estimates for the present year, however, show 
that disturbed conditions in China are materially reducing 
that surplus.—O. K. Davis in Economic World. 
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ABSTRACT 


OTOR vehicles have become an important factor in 

the affairs of the railroads. In 1920, which was the 
peak year, the total number of passengers carried by 
the railroads of the Country was approximately 1,269,- 
913,000, while in 1924 the number was approximately 
931,348,000, a decrease of 27 per cent. This decrease 
was not entirely due to the private automobile but to 
some extent to the motorcoach. 

The particularly acute situation is that branch-line 
revenues have been so depleted by the automobile and 
the motor truck that the main lines can no longer sup- 
port these branch lines and more economical transpor- 
tation must be found. The substitution of motor-vehicle 
service in such instances for steam-train service rather 
than the abandonment of all service will be to the ad- 
vantage of the railroad, since it will make possible the 
continuance and probable increase of the industrial 
and social activities of the communities served by the 
branch lines so that they will not be lost as feeders to 
the main lines. 

In an effort to solve this problem in the territory 
that is served by the Boston & Maine Railroad, a sub- 
sidiary, the Boston & Maine Transportation Co., was 
organized. Since last May this company has inaugu- 
rated a number of services of various types. These in- 
clude motorcoach service at Portsmouth, N. H., as a 
substitute for the electric street railway that was dis- 
continued; the substitution of motorcoach service for 
steam on a 12-mile line between Portsmouth and York 
Beach, Me.; an interstate line between Boston and 
Portland, Me., and the use of motorcoaches in the sum- 
mer resort districts of New Hampshire to supplement 
steam-train service. At the height of the summer 
season eight distinct motorcoach services covering 445 
miles were in operation. All of these various services 
and the results obtained are described in the paper. A 
fleet of 30 motorcoaches of two distinct types were 
used for these various services, 18 being of the so-called 
street-car type and 12 of the parlor-car type. In prac- 
tically all of these motorcoaches double-depth in- 
dividual cushions are used. Both types of motorcoach 
are described and illustrations of both the interiors and 
the exteriors supplement the text. 

The paper discusses the possibilities of standardizing 
motorcoach design and the point is emphasized that the 
greatest demand for variation from standard practice 
is in the construction of the body rather than in the 
chassis. Among the other points touched upon are the 
use of proper springs, the improvement of brakes as 
regards effectiveness, the necessity for providing suf- 
ficient aisle and seating space, the selection of outside 
body sheathing and painting. 


Te history of transportation is one of continual 
change with the fitting of new agencies of trans- 
portation into their proper relations one with an- 
other. This will probably always continue to be the 
condition as new scientific discoveries are made opening 
up new possibilities for engineers to develop more perfect 
and efficient means of applying power to the movement 
of persons and goods. 

In the practical application of such developments two 
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important tendencies are brought into play; first, human 
reluctance to change and, second, the disposition once 
having adopted a new idea to carry it to an extreme. 
The ideal situation is to steer a properly charted course 
between these two extremes so as not to retard progress, 
but on the other hand not to embark unwisely on ven- 
tures that will result in destruction and waste of capital. 
The tremendous capital invested in organized transporta- 
tion agencies in modern times has made the utilities 
somewhat cautious about venturing into new and un- 
tried methods of transportation. 

Just because a development is new it is not necessarily 
sound. The cable car at one time appeared to have a 
future but its life, except for special applications, was 
short. Only a few years ago we saw our cities overrua 
with the “jitney,” and many would have said it was a 
permanent institution in transportation. Its life, how- 
ever, in most places was short and it has now almost 
ceased to exist. It was just one step in the development 
of the motorcoach. 


THE PLACE OF THE RAILROAD 


The American railroad has been a remarkable develop- 
ment from the 30,600 miles of line in 1860 to the present 
260,000 miles. It is particularly an American institu- 
tion, over one-third of the total mileage of the world be- 
ing in this country. 

The railroad plays an important part in the economic 
history of the country, even to the extent that too-rapid 
railroad expansion has embarrassed the business struc- 
ture of the country as in 1873, and in more recent years 
absence at times of facilities to cope with heavy demands 
have been harmful. Present good service and facilities 
are doing their part toward the general prosperity. 

The investment in railroads is about $18,900,000,000, 
which is only slightly less than the investment in all 
manufacturing industries in the country. The passenger 
revenue in 1924 was $1,076,000,000, and the number of 
passengers carried 931,348,000. 

The motor vehicle has become an important factor in 
the affairs of the railroad as it has in the affairs of 
practically all individuals and organizations. The vol- 
ume of passenger traffic on railroads as a whole shows a 
decrease in recent years which I believe can largely be 
attributed to the competition of the private automobile. 
In 1920, the peak year and a very active industrial year, 
the total number of passengers carried was 1,269,913,- 
000, while in 1924 the number was 931,348,000, a de- 
crease of 27 per cent. Between 1923 and 1924 the de- 
crease was 5.5 per cent. These decreases are not entirely 
due to the individual car, but to some extent to the 
motorcoach, although up to the last year or two the in- 
roads made by the latter were relatively unimportant. 


THE EFFECT OF THE AUTOMOBILE ON RAILROAD EARNINGS 


The private automobile has had the most serious effect 
on railroad passenger-earnings in the pleasure-riding 
class. Such business was ordinarily handled at full fare 
or at slightly reduced excursion rates, which makes the 
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loss serious. In this particular field it will be very diffi- 
cult for the railroad to recover any large part of the 
business. 

In the commuting district the private automobile has 
taken a certain part of the revenue, but as the railroads 
increase off-peak service through the use of unit rail- 
cars, and as city congestion increases it seems likely that 
at least a certain part of this revenue will revert to the 
railroads. 

One of the places where the railroad has been hardest 
hit is in the sparsely settled territory where train service 
at the best has been infrequent, and with depleted 
revenue has become still less frequent. Coincident with 
this the public has become educated to the convenience 
of the automobile. Especially have they become ob- 
sessed with the idea that a conveyance must be at their 
disposal at the particular time they desire to travel. In 
other words, the idea of personal service in transporta- 
tion has become important and the necessary waits for 
larger transportation units have become more of an 
irritation than formerly. The result is that as the auto- 
mobile has depleted railroad earnings, resulting in a de- 
crease in service, this decrease in service has further 
influenced additional travelers to use the automobile, 
further curtailing railroad revenues. 

The railroads must study the effect of the automobile 
upon the public attitude toward transportation with 
great thoroughness to determine what changes they must 
make in their methods of doing business to make their 
service of the greatest possible benefit to the public and 
retain within their control all revenue that can be so 
retained economically. 

The use of the automobile has made it possible for the 
individual to go and come more as suits his convenience 
than is possible when confined to train schedules. The 
automobile affords quicker transportation over the 
shorter distances where the rail lines may not be direct 
or the terminals not conveniently located. Automotive 
engineers have developed the product of their industry 
with a view to promoting a sense of personal luxury in 
travel, and of course, traveling by automobile possesses 
the element of privacy. Our modern-surfaced highways 
and the gasoline engine without smoke or cinders make 
clean travel possible at all seasons of the year. The 15,- 
500,000 passenger automobiles in service are educating 
the public to expect these characteristics in transporta- 
tion. On the other hand, the extent to which the auto- 
mobile is being used clearly demonstrates that the pub- 
lic is willing to pay for the kind of service it wants. The 
great part of passenger miles by automobile certainly 
costs more than it would have cost by railroad. 

Another effect of the private automobile is that rail- 
road stations are rendered more accessible, which makes 
it possible to reduce the number of stopping places for 
long-distance trains. This increases the speed with 
which long-distance trips can be made and provides a 
more comfortable trip for the long-distance traveler by 
lessening the annoyance of stops. The railroads can 
profit much by studying these features of automobile 
travel and meeting them in so far as possible by im- 
provements in rail service and by providing a coordi- 
nated highway service. 


THE PROBLEM OF THE BRANCH LINE 


The particularly acute situation in so far as some rail- 
roads are concerned is that the branch-line revenues 
have been so depleted by the private automobile and the 
motor truck that the main lines can no longer support 
them, and means must be found to furnish transporta- 
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tion along the branch lines in a more economical way, 
The Boston & Maine Railroad believes that this can be 
done effectively and economically by using the motor. 
coach and motor truck. The substitution of motor- 
vehicle service in such instances for rail service rather 
than the complete abandonment of all’ service with no 
substitution will be to the advantage of the railroad in 
that it will make possible the continuance of the indus- 
trial and social activity of the community served by the 
branch lines and, we believe, probably increase their 
activity. This means that these communities will not be 
lost as feeders to the main lines but will become even 
more valuable in that respect than in the past. The 
matter of branch lines is by no means trivial for many 
railroads. In the case of the Boston & Maine 1024 miles 
of its line, or 42.0 per cent of the total, produces only 2.8 
per cent of the total freight revenue. This is truly not 
a condition that would be allowed to continue in any 
private industrial enterprise. 

In facing the branch-line problem it must be recog- 
nized that times‘have changed since these roads were 
built. Many of them were constructed for competitive 
purposes which reason for existence has long since dis- 
appeared as the result of consolidations. Many of them 
have been unprofitable from the day they were built and 
are even more so today with their depleted earnings. The 
advent of the motor vehicle has’ made possible service to 
these sparsely settled communities in a more economical 
form. The railroad cannot ignore this situation and 
will do well to recognize it and avail itself of this agency 
now at its disposal. 


OPERATION OF RAIL AND MOTOR-VEHICLE SERVICE 


As I see the future of the railroad, it is to operate a 
main-line rail-service with properly organized motor- 
vehicle service as an auxiliary acting as a feeder into the 
territory where rail service can no longer be justified. 
This motor-vehicle service will include both the truck 
and the motorcoach. My discussion here will be con- 
fined to the use of the latter. 

I believe the railroads owe it to the public that they 
serve to use the motorcoach in conjunction with, or as a 
substitute for, train service wherever sound economics 
justify it. The determination of the proper field of 
activity is not as simple as it sounds, and unless good 
judgment is used extravagant operations are likely to 
result on the one hand or ruinous competition on the 
other. The tendency is great to inaugurate competing 
motorcoach service in such a way as to take away from 
the rail line a substantial portion of the full-fare passen- 
gers, leaving for the rail carrier the low-rate commuter- 
travel. This makes possible only a very slight reduction 
in operating expense for the rail carrier, not at all in 
proportion to the reduction in its gross earnings. The 
result is that transportation for the communities con- 
cerned is being provided in a very inefficient manner. In 
the long run the traveling public will pay for such in- 
efficiency, but it is difficult to make the general public see 
what an effect such an uneconomic arrangement will 
have. The fact is, however, that any territory should 
have a financially strong railroad serving it, with both 
passenger and freight service. Any condition that tends 
to weaken the railroad reacts in the long run through 
higher rates and poorer service. 

Feeling that it should make every proper use of the 
motor vehicle, the Boston & Maine Railroad has organ- 
ized an automotive auxiliary known as the Boston & 
Maine Transportation Co., which was formed under the 
laws of Massachusetts. This company is carrying 02 
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certain motor-truck activities in the nature of store-door 
delivery and road haul, which, however, will not be dis- 
cussed here. With respect to the use of the motorcoach, 
it is the intention to use it to replace train service where 
it can perform the service more economically, as a supple- 
ment to rail service between trains, as a feeder to rail 
lines from new territory, as a feeder along main lines 
serving local stops, and as a touring service to care for 
pleasure travel that desires to go over the highways. 
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The first motor installation was in the fall of 1924 
before the organization of the Transportation Company. 
A short branch-line had operated with steam-passenger 
service at a loss for a long time. This steam service was 
replaced by unit-gasoline rail-car service that reduced 
the loss materially but that was still carried on at a sub- 
stantial loss. Later the unit car was replaced by a motor- 


coach on the highway and the frequency of service mate- 
rially increased. This service is still performed at some 


»KENNEBUNAPORT 


ian 


RAILROAD 
— BUS LINES 


Fic. 1—TrrRiToRY SERVED BY THB BOsToN & MAINE RAILROAD AND THE Boston & MAIN® TRANSPORTATION Co. 
The Motorcoach Service of the Latter Organization Vary from the Substitution of Motor Vehicles for the Blectric Street 


Railway in Portsmouth, N. H., 
Two Motorcoach Routes in New Hampshire To Amplif 
Covering 44 


to the Operation of a 110-Mile Interstate Route Between Boston and Portland, Me., and 
the Steam-Train Schedule. 
Miles Were in Operation 


Last Summer Eight Different Services 
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Fic. 2—THE MOTORCOACH AS A FEEDER TO THE RAILROAD 
The Motorcoach Shown Is of the So-Called Street-Car Type That Is 
Primarily Used for Short Hauls Although in Emergencies They 
Have Given Very Satisfactory Service on the Longer 


toutes 
loss, because of the scanty patronage available, but of 
much less magnitude than heretofore. 

Since last May the Transportation Company has in- 
augurated a number of services to try out the applica- 
tion of the above mentioned theories. The territory 
served by the railroad and the motorcoach routes is 
shown in Fig. 1, and Fig. 2 is an illustration of a typical 
station in the territories served by the motorcoaches. 
Various installations will be mentioned, not for the pur- 
pose of describing particular localities and conditions in 
detail, but more for the purpose of calling attention to 
the essential features of the various types of operation 
and in so far as possible, in view of the short period of 
operation, to give some idea of the results. 





Fic. 3—VIEw IN PoRTSMOUTH, N. H. 
A Small Street-Railway System Was Formerly Operated by the 
3oston & Maine Railroad in This City. To Continue Operation a 
Substantial Amount Was Needed for Maintenance and Previous 
Operating Results Demonstrated That Such_ an Expenditure Was 
Not Warranted. As the Community Served Was Sufficiently Large 
Apparently To Warrant Some Form of Public Transportation, 
Motorcoach Service Serving Substantially the Same Territory as 

the Street Railway Was Substituted 
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MOTORCOACH OPERATIONS AT PORTSMOUTH, N. H. 


The Boston & Maine Railroad formerly operated a 
small street-railway system ia Portsmouth, N. H., which 
had reached a condition where substantial maintenance 
expenses were inevitable if operations were to be con- 
tinued. Previous operating results clearly demonstrated 
that rehabilitation was not warranted. On the other 
hand, the community served was sufficiently large ap- 
parently to warrant some form of public transportation. 
Electric car service was discontinued and motorcoach 
service substituted, serving substantially the same terri- 
tory. Views showing the center of the city and the 
motorcoaches receiving passengers are reproduced in 
Figs. 3 and 4. 

Expenses for the first 5 months of operation indicate 
that this service can be operated in such a manner as to 
earn its full cost of service. The motor-vehicle service 
is in every way superior to the electric-railway service 
that it replaced, and the charges to the public are the 
same. On account of the flexibility of the motor vehicle 
it has been possible to try out new routes in territory 
not heretofore served. In addition a substantial char- 
tered motorcoach service has been built up which is 
greatly appreciated by the community and of financial 
benefit to the Transportation Company. 

A 12-mile steam railroad extends from Portsmouth, 
N. H., to York Beach, Me., on which in the winter sea- 
son two steam-trains were operated in each direction 
daily and in the summer four trains. This operation 
has been unprofitable and at the beginning of the last 
summer season motorcoach service was substituted with 
12 trips in place of the 4 steam trips, and more recently 
on the fall schedule 4 trips in place of the customary 2 
steam trips. Not only did this route replace the steam 
service, but an extension of 12 miles was made along the 
shore with a tie-in on the other end with main-line rail- 
road service. The station at one end of this line is 
shown in Fig. 5. This extension of service was in a 
territory not heretofore served by the steam road. 

This service was very satisfactory to the community 
and produced a revenue much in excess of that from the 
former steam service. In the summer season the revenue 
was substantially in excess of the cost of the service. 
Whether or not this condition will apply on a full annual 
basis is yet to be determined by experience. 

The two previously described operations considered 
jointly produced an interesting result with respect to 
earnings. Prior to the summer period and the begin- 
ning of the operation of the York Beach service the 
motorcoach service substituted for the Portsmouth elec- 
tric lines showed an increase in earnings over the 
street railway earnings of the previous year. Included 
in the street railway and substitute motorcoach opera- 
tion was a beach route. The beach was not conveniently 
served on account of the necessity of changing from the 
vehicle of one company to that of another. As soon as 
the York Beach motorcoach line was started with more 
frequent service than was formerly operated by steam 
the earnings on the Portsmouth group of routes fell off 
compared with the previous year on account of the beach 
travel shifting to York Beach with its much more fre- 
quent service. This was a very gratifying demonstration 
of the public’s appreciation of improved service. 


MoTORCOACH SERVICE BETWEEN BOSTON AND PORTLAND 
AND TO. SUMMER RESORTS 


A third motorcoach installation was made on an inter- 
state run of 110 miles between Boston and Portland. 
This operation, in direct competition with the company § 
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Fic. 4—TuHE MoTrorRcoACHES RECEIVING PASSENGERS AT PORTSMOUTH, N. H. 
The First 5 Months of Operation Indicated that the Motorcoach Service Can Be Operated So As To Earn Its Full Cost of 
Service. The Motor-Vehicle Service Is Superior in Every Way to the Electric-Railway Service That Is Replaced at the 
Same Charge to the Public and the Flexibility of the Motorcoach Has Made It Possible To Establish New Routes in 
Territory not Heretofore Served 


own steam railroad service, was established largely be- 
cause three other motorcoach lines were already oper- 
ating in competition. The railroad company’s motor- 
coach line charged substantially the same fare as the 
railroad, while the others operated on a cut rate after 
the railroad’s line appeared. The secondary purpose of 
this operation was to get first-hand information as to the 
desires of the traveling public and the effect of the motor- 
coach on railroad travel. A large number of passengers 
have been carried, at times as many as four motor- 
coaches being required for one scheduled trip. 

To get accurate information as to the reasons for 
passengers using such service, for a period the travelers 
were asked to fill out questionnaires. Replies showed 
that 87 per cent were traveling on pleasure and that 77 
per cent of the total would have traveled by train if the 
motorcoach service had not been available. This is 
truly an astonishing condition in view of the common 
claim that such service promotes a large volume of 
new business. 

At the present time there is an entire absence of law 
regulating such interstate operations. It is of vital im- 
portance that suitable law be enacted by Congress so 
that such operations may be limited to those which 
designated regulatory-bodies shall find are required for 
public convenience and necessity. 

A fourth type of operation is that in which motor- 


coaches have been used to amplify a steam-train schedule. 
The Boston & Maine serves a wonderful summer resort 
territory with beaches, lakes and mountains in Massa- 
chusetts, Maine, New Hampshire and Vermont, as can 
be seen from the map reproduced in Fig. 1. Not so 
many years ago these places were reached only by train 
service, but with the advent of the automobile and im- 
proved roads the railroad traffic has suffered and it has 
been necessary to curtail the service. Such a curtail- 
ment, however, has a tendency to drive others to the 
use of the automobile and to detract from the popularity 
of the resort, both of which are to the disadvantage of 
the railroad. To meet this situation with two lines in 
New Hampshire, one 29 miles in length and the other 
42 miles, two motorcoach trips in each direction were 
put on during the summer season in addition to two 
trains. The motorcoach trips made main-line train-con- 
nections in part formerly made by train trips. In addi- 
tion they made available some train connections: that 
had not been provided at all in recent years... This ser- 
vice met with much approval, but during the short 
period of operation last summer it was not entirely self- 
supporting. Probably in another summer period with 
more advance information to the public financial results 
may be more satisfactory. 

The supervision and maintenance of these operations 
is by an organization entirely separate from the railroad 





Fic. 5—TuHeE MorTrorcoacH AS A SUBSTITUTE FOR STEAM-TRAIN SERVICE 
At the Beginning of the Last Summer Season Motorcoach Service Was Installed on the 12-Mile Run Between Portsmouth, 
N. H., and York Beach, Me., 12 Trips Being Made Daily in Each_ Direction as Compared with Four Train Trips. A 
12-Mile Extension Was Made along the Shore with a Tie-In at the Far End with Main-Line Railroad Service, This Ex- 
tension Being through a Territory Not Heretofore Served by the Steam Road 
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Fic. 6—-ONB OF THR StTREET-CAaR TYPE OF MororRcoAcH USED 
The Motorcoach Shown is One of Three That Is Mounted on a 
Standard Light Six-Cylinder Chassis and Has a Seating Capacity 

of 21 


operating organization except that on some of the iso- 
lated routes railroad trainmasters and agents supervise 
the operation. However, as far as the public is con- 
cerned, every effort has been made to adjust the motor- 
coach service to function in harmony with the train 
service. Schedules of this service are given a place in 
the general time-table of the railroad and advertised 
generously about the railroad stations. Reservations 
for the long-distance motorcoach routes are being han- 
dled in the railroad Travel Bureau. In the summer the 
Boston-Portland route was given the feature place in the 
railroad time-table. At the same time some marked 
improvements have been made in train service on this 
route by adding new trains and reducing running time, 
which: have also proved popular. 

At the height of the summer season eight distinct 
services. covering 445 miles of route were in operation 
daily. For this service a fleet of 30 vehicles of two types 
Was used, 18 of the so-called street-car type, and 12 of 
the parlor-car type. In selecting the motorcoach to be 
used the desirability of taking as nearly as possible a 
standard product was kept constantly in mind, believing 
that standardization is important if the production of 
motorcoaches is to be put upon an efficient basis. 


THE STREET-CAR TYPE OF MOTORCOACH 


For the street-car type one of the standard four- 
cylinder chassis was used for 14 of the 17 and a stand- 
ard light six-cylinder chassis for 3 others. The bodies 
on these two chassis are practically identical except for 
length. The seating capacity of the body mounted on 
the light-weight chassis, shown in Fig. 6, is 21. The 
seating Capacity on the four-cylinder chassis is 25 in the 





Fic. 7—ANOTHER OF THE STRBET-CAR TYPE OF MOTORCOACH 


This Vehicle Has a Standard Four-Cylinder Chassis. Of the 14 
Vehicles of This Type in Service 4 Have a Seating Capacity of 
25 and 10 Will Accommodate 29 Passengers. Both This Motor- 
coach and That Illustrated in Fig. 6 Are Identical in General 
Appearance and Dimensions, Except for Length, and the General 
Type of Construction Is Substantially the Manufacturer’s Standard. 
These Units Are Used in Places Where the Average Route Is Rel- 
atively Short and the Interchange of Passengers, Somewhat 
Frequent 
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case of 4 vehicles and 29 in the case of 10. This type of 
coach is illustrated in Fig. 7. The general appearance 
and dimensions, except for length, are identical and the 
general type of construction is substantially the manu- 
facturer’s standard. These units are used in places 
where the average ride is relatively short and the inter- 
change of passengers somewhat frequent. 

In certain instances these motorcoaches are required 
to carry baggage, and part of the units have a door 32 
in. wide on each side at the rear and the rear bank of 
seats is replaced by five seats that can be tipped up 
against the back when not in use, affording a clear 
space for baggage. The floor is neatly bound with iron 
and the windows protected by bars, as shown in Fig. 8, 
so that it is perfectly practicable to carry trunks. 

In selecting this equipment the characteristics of the 
service in which they were to be used were kept con- 
stantly in mind and the various dimensions of the unit 





Fic. 8—BaGGaGcp CARRYING ARRANGEMENT IN THB STREET-CAR TYPE 
OF MOoTORCOACH 


To Enable These Motorcoaches to Carry Baggage When Necessary 

a Door 32-In. Wide Is Located at the Rear of Each Side and the 

Rear Bank of Seats Is_Replaced by_Five Seats That Can Be 

Tipped-Up against the Back of the Vehicle When not in Use. 

The Floor is Bound with Iron and the Windows Are Protected by 

Bars, Thus Making It Perfectly Practicable To Carry Trunks in 
the Clear Space Thus Provided 


were made consistent with these uses. The seats se- 
lected are substantially more comfortable than those 
provided ordinarily in the street-car type of motorcoach 
because of the feeling that a soft seat with adequate 
springs is desirable, at least in all but the very shortest 
of city runs. The seat spacing is arranged to give ade- 
quate knee-room and the width is generous. Aisle width 
is somewhat less than would probably be desirable in 
coaches for strictly city service, but it is sufficient to 
allow passengers to move in and out without unreason- 
able crowding. The older vehicles of this type have 
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seats with one single-depth double-width cushion. Later 
deliveries are provided with double-depth individual 
cushions of the general type ordinarily used in parlor- 
car type of motorcoach. The principal dimensions with 
respect to seats in the latest vehicles are as follows: 
Seat spacing 31 in., seat width at cushion 321% in., aisle 
width at cushion 12 in., and the backs are rounded so 
that at the hip line the clear space is 19 in. 

The street-car type of body has ample head-room for 
most people to stand upright in comfort, having 731% in. 





Fic. 9—INTERIOR OF THE STREET-CAR TYPE OF MOTORCOACH 


The Earlier Vehicles of This Type Were Provided With Seats 
Having One Single-Depth Double-Width Cushion. Later Deliveries 
Are Equipped with Double-Depth Individual Cushions as Shown. 
Ample Aisle-Space and Head-Room Are Provided. The Seats Are 
Finished in Leather, the Floors Are Covered with Linoleum, Wood 
Finisb *s Used Rather than Fabric and the Lighting Fixtures Are 


of a Durable but Ornamental Character 


in the clear under the car lines with 75 in. to the roof. 
The outside over-all width is 94 in. 

The inside finish of these motorcoaches has been given 
considerable attention to make them attractive. In doing 
this no attempt has been made to equip them with un- 
necessary frills, but plain finish of good quality has been 
the practice with the feeling that in the long run such 
construction has the most appeal to the public. All the 
seats are finished in leather, floors are covered with 
linoleum, and wood finish used rather than fabric. The 
lighting fixtures are of a durable but ornamental charac- 
ter. The interior of one of these motorcoaches is illus- 
trated in Fig. 9. While these vehicles were designed 
primarily for short-haul work, they have been used in 
emergency on long hauls with entire satisfaction to the 
passengers on account of the comfort of the seats and 
the attractive finish. 

For the exterior colors were selected which would be 
striking and attractive, not flashy, and at the same time 
practical from a maintenance point of view. The main 
body color is a medium green with a cream belt-rail. 
The roof is a light green. This color combination has 
the additional advantage of being readily visible at night. 


THE LONG-DISTANCE MOTORCOACH 


For the long-distance work a standard chassis with 
@ six-cylinder engine was selected. A standard body 
made by the same manufacturer was also chosen. This 
unit, as can be seen from Fig. 10, is distinctly of the 
parlor-car type with low head-room, recognizing that 
no standing passengers would be carried. This body 
is ordinarily equipped for 25 or 29 passengers, depend- 





Fic. 10—TuHp Paritor-Car TyPp of MOoTOoRCOACH 


This Vehicle Has a Standard Chassis With a Six-Cylinder Engine 

and the Builder’s Standard Body. These Motorcoaches Are Used 

on the Long-Distance Run between Boston and Portland, Me., and 

on Two Routes, One of 29 Miles and the Other of 42 Miles, in the 
Summer Resort Territory of New Hampshire 


ing upon whether or not inside baggage-space is pro- 
vided, but for this operation the seating capacity was 
cut down to 20 to provide the greatest practical seat 
comfort for every passenger. Instead of using the con- 
ventional arrangement of two seats on each side of the 
aisle, two seats were placed on one side and one on the 
other, as shown in Fig. 11. With this arrangement a 
double seat has a width of 38% in. inside the arms, 
and the single seat 19 in. The seats are so arranged as 
to have no seat over the wheel housing, the aim being 
to have every seat a comfortable one. Some baggage 
space is provided inside, but most of it is carried on 
the roof. 

As in the case of the street-car type, the inside finish 
was selected with the idea of having a plain, rich and 
durable finish rather than a highly decorative finish that 
would have too great a tendency to become shabby. 
Experience has shown that this policy was justified, and 
also that the most satisfactory baggage-space is inside 
the body rather than on the roof. 

The outside finish of these motorcoaches is somewhat 
more decorative than the street-car type, which is in 
keeping with their character. Below the belt rail they 
are finished in a light green, and from the belt rail to 
the roof in cream. Our experience has shown that attrac- 





Fic. 11—INTERIOR OF THE PARLOR-CAR TYPE OF MOTORCOACH 


Instead of Using the Conventional Arrangement of Two Seats on 
Each Side of the Aisle, Two Seats Are Placed on One Side and 


One on the Other. This Arrangement Gives a Width of 38 In. 
Inside of the Arms for a Double Seat and 19 In. for a Single Seat. 
The Seats Are Arranged So as Not To Have One Over the Wheel 
Housing. Some Baggage Space Is Provided Inside the Vehicle 

but Most of the Luggage Is Carried on the Roof 
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tive outward appearance is of great value in attracting 
interest and business. 


POSSIBILITIES OF MOTORCOACH STANDARDIZATION 


I would now like to make some observation as to 
what I believe are some of the immediate problems in 
motorcoach design and what may be done with reference 
to standardization. It is not the purpose of this paper 
to discuss city types of motorcoaches, but rather those 
types that would ordinarily be used in conjunction with 
railroad operation. These latter may well be divided 
into two classes, first, those to be used for operation in 
suburban and country territory for transportation of 
passengers for short or medium hauls, usually at mod- 
erate speeds, and, second, those to be used in long-haul 
interurban runs at touring speeds. 

We must have in mind that a very large part of the 
public today is accustomed to automobile travel and 
expects a considerable degree of comfort and smooth 
running in any motor vehicle. Observation has led me 
to believe that this same public expects from a large 
handsome appearing motorcoach a much superior de- 
gree of comfort and smooth running than from the 
ordinary automobile and becomes very critical if dis- 
appointed. Much progress toward meeting this point 
of view has been made in the last few years, but much 
is yet to be done. 

As the motorcoach developed from the motor truck 
and bodies were all custom made, it was natural for the 
operator to insist on variations from the manufacturers’ 
standards in truck-chassis design and for a weird col- 
lection of bodies to have been produced. This was a 
natural transition period, but now that it has passed 
we should profit by it and make every reasonable effort 
as between the operator and manufacturer to work to 
standard design. I feel that the percentage of con- 
struction which is standard can be much increased with- 
out injury to the operator. 

Probably more trouble is experienced from desires 
on the part of the operators to depart from standard 
body design than from chassis design. This is some- 
what the chassis builder’s fault as too often the operator 
after acquiring a chassis has been turned loose to pur- 
chase a body on his own responsibility. This has tended 
to retard the development of standard bodies. This 
separation of chassis and body building has also made 
the chassis builder less responsive to changes in designs 
that the body builder has found necessary to meet con- 
certed demands on the part of the operators than with 
a closer relation between the two producers. 

The manufacturer is in a difficult position, receiving 
as he does a large number of suggestions and requests 
from operators for special construction. If he fails to 
comply with even ill-considered requests, he runs the 
risk of losing business at the moment, but, if he complies 
to get the business, he is in grave danger of putting 
out a product that will damage his reputation and also 
increase the cost of operating his plant. On the other 
hand, if the manufacturer fails to heed well-considered 
suggestions, he will be left behind in the march of 
progress. His is the responsibility of selecting the 
wheat from the chaff. 

It is much to the advantage of all concerned to have 
the products kept reasonably to standard as by so doing 
costs should be reduced, weights reduced, stability in- 
creased and delivery augmented. Appearance of individ- 
uality of equipment may be obtained by special trim 
and finish on a standard product. 
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Experimentation to determine proper standards js 
most properly carried on in the laboratories and on the 
test vehicles of the manufacturer, but in these days of 
rapid change and sharp competition it is probably neces- 
sary at times to cut corners and try it out on the dog. 
Operators do not so much object to playing the dog if 
they are taken into the manufacturer’s confidence and 
understand what is being experimented with. After all, 
road service in regular operation is the best test in most 
cases. 

As previously mentioned, the demand for variation in 
chassis construction is not great. Engines and the units 
for transmitting the power are powerful and reliable. 
In general they are also quiet; those which are not are 
bound to lose favor. 

Chassis frames are being built very rugged, and the 
tendency is to build them low so that steps are reason- 
able and center of gravity low. In the attempt to get 
a low floor-level the inclination has been to use small 
tires. The tendency has been to overdo this at the ex- 
pense of reliability. Tires like small boys should be 
seen, not heard. Tires are only a means toward an end 
and, therefore, should have ample capacity to work at 
a reasonable pressure cushioning road shock so as to 
avoid damage to chassis and body and discomfort to 


the passenger and still operate for a reasonable mileage 
without failure. 


PROPER SPRINGS AND BRAKES 


One of the most important problems and one in which 
the general public is much interested is that of proper 
springs. I appreciate it is a difficult engineering prob- 
lem to design springs that are satisfactory for both light 
and heavy loads and capable of absorbing both the light 
road-vibration and heavy shocks. Much opportunity for 
improvement in this respect exists. Possibly the use of 
some auxiliary device in connection with springs to get 
satisfactory riding-qualities is necessary. If so, the 
springs and auxiliary device should be designed to func- 
tion together, and they should be standard equipment. 
’ Brakes are another feature that should be diligently 
studied to improve effectiveness without undue strain on 
the vehicle, reliability, ease of operation and long life 
of wearing surfaces. As they increase in number motor- 
coaches are bound to get more and more attention from 
state highway inspectors, who will be very particular 
regarding effectiveness of brakes. This is as it should 
be. It seems to me that again in this respect the 
manufacturer should work out what seems to him to 
be the best type of brake for the particular vehicle he 
is producing and put it out as a standard and as ade- 
quate without auxiliaries. 

From the financial point of view brakes are exceed- 
ingly important on account of their importance in avoid- 
ing accidents. Their maintenance is also important from 
the same angle so that ease of adjustment, accessibility 
for renewal and well-designed wearing surfaces of care- 
fully selected material are of great interest to the op- 
erator. 

Great progress has been made in providing chassis 
that can be depended upon for reliable service. The 
manufacturers have the right to expect that the motor- 
coach will receive more thorough attention than the 
private automobile and can build accordingly. But even 
in the motorcoach, ease of lubrication and accessibility 
for inspection, adjustment and repair will encourage 
proper attention and promote long life to the advantage 
of the owner and to the credit of the manufacturer. 
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STANDARDIZED BODIES 


In body construction if the manufacturer can keep to 
a standard framing, he can make minor changes for 
individual purchasers without seriously interfering with 
his shop processes. If the operators will permit this, 
the manufacturers should be able to go far in the use of 
standard metal parts and jig-cut lumber. This should 
help in reducing weight, which is desirable, and at the 
same time aid in producing a body that will have long 
life free from vibration and noise. 

Body dimensions are certain to be given much atten- 
tion by the regulating authorities. I feel that the ten- 
dency will be to be more strict in limiting the length 
and width, as a strong hostility is developing against the 
large motorcoaches on the part of the private automo- 
bilist and his power in the legislatures is great. 

The tendency has been to crowd as many seats as pos- 
sible into a body without sufficient consideration for the 
comfort of the passengers. More consideration will 
probably be given to adequate spacing and seat width 
as well as to eliminating seats that are undesirable on 
account of wheel housing or other causes. The first 
tendency was to provide very narrow aisle space, but 
this was unpopular, and the general practice now is to 
be more generous. Passengers expect to be able to 
enter and leave a vehicle with reasonable freedom and 
to have a reasonable space to sit in. Recent body de- 
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sign reflects this attitude. Builders are to be compli- 
mented on the seats that have been developed for motor- 
coaches. They are comfortable, and as a result of 
experience are being constructed sc as to be durable. 


FINISHING THE OUTSIDE 


In the selection of outside body sheathing it is desir- 
able to have a material that is reasonably resistive to 
blows and scratches in the interest of economy in main- 
tenance and continued good appearance of the unit. 
Painting is the one feature in which I would hesitate to 
even suggest any attempt at standardization. A casual 
observation of the multi-hued vehicles on the road indi- 
cates that any such attempt would be in vain. Nor is it 
necessary. I suspect, however, that we are going through 
somewhat the same experience as has the street car, 
starting out as some of them did painted in Highland 
plaids. 

Much is to be learned yet regarding proper paints for 
durability. It is important for the manufacturer to be 
able to standardize on process of painting, as to change 
process is likely to affect his procedure in body work 
itself. However, based on their experience uptodate, it 
would probably be difficult to get operators to agree upon 
one process of painting. Standardization in this respect 
will have to wait upon further demonstration of the 
advantages of the newer methods. 





INTERNATIONAL 


HE National Research Council has arranged for the pub- 

lication in five volumes of the International Critical 
Tables of Numerical Data of Physics, Chemistry and Tech- 
nology, in the preparation of which the Council has had a 
large staff at work for several years. The Council has re- 
served to individuals who are members of scientific and en- 
gineering societies the right to purchase the volumes at 
manufacturing cost, $35, provided applications are filed with 
the National Research Council, B and 21st Streets, City of 
Washington, prior to the publication of the first volume, 
which is scheduled to appear early in 1926. The price after 
publication of the first volume will be $60 for the complete 
set, the total number of pages in which, it is estimated, will 
comprise 2500. 

The material contained in International Critical Tables 
has been collected and critically evaluated by some 300 coop- 
erating experts, including chemists, physicists and engineers 
of the United States, Canada, Great Britain, Belgium, France, 
Italy, Austria, Germany, Denmark, Switzerland, Holland, 
Australia, and Japan. The editorial expenses, about $170,- 
000, have been contributed by American industrial firms and 
benevolent foundations. The work of the cooperating experts, 
which is practically gratuitous, may be assigned a money 
equivalent of not less than $300,000. The cost of printing 
and distribution will be about $100,000. The whole under- 
taking represents, it is stated, a money value of at least 
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$570,000, of which the returns from subscriptions will repre- 
sent only a minor part. 

The scope of the material collected covers all available in- 
formation of value concerning the physical properties and 
numerical characteristics of (a) pure substances, (b) mix- 
tures of definite composition, (c) the important classes of 
industrial material, (d) many natural materials and prod- 
ucts, and (e) selected data for selected bodies or systems, 
such as the earth and its main physical subdivisions and the 
solar and stellar systems. Publications of the world in all 
languages have been combed for data and much unpublished 
information has also been collected. In addition to their 
wide scope, the tables will contain many novel features of 
arrangement. Thus, for example, not only will it be possible 
to find readily all of the properties of a given substance or 
material, but it will also be possible in many cases to ascer- 
tain readily what substance or material of a given kind has 
the maximum, the minimum or a given value for any given 
property. This feature will be of great assistance in identi- 
fying a substance by its properties or in selecting a substance 
or material on the basis of a given property or combination 
of properties. 

The principal language employed will be English. Much 
of the explanatory text, the tables of contents and the very 
complete index, however, will be given also in French, Ger- 
man and Italian. 





RAILROAD FREIGHT TRAFFIC 


OR more than 2 years no net shortage of railroad cars 

has been reported, despite the fact that this period has 
been marked by the highest peaks in railroad history. The 
swiftness and reliability of transportation service main- 
tained in recent years are in marked contrast to the long 
periods of congestion that were experienced during the war 
and again in 1920. 

Freight traffic carried by Class-1 roads in August amounted 


to 41,723,156,000 net ton-miles, marking a gain of 14.4 per 
cent over the total for August last year and 3.4 per cent 
over that for the corresponding month in 1923. In the early 
part of the year, the freight movement was considerably 
smaller than in 1923, but for several months prior to August 
the margin had grown narrower. This year’s figure is larger 
than that for any corresponding month in railroad history 
with the exception of August, 1920.—Guaranty Survey. 
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ABSTRACT 


ESULTS obtained in 5-months’ operation of a fleet 

of 130 gasoline-electric single-deck pneumatic-tire 
and double-deck dual-solid-tire motorcoaches by the 
Philadelphia Rural Transit Co. are described, and the 
author states that he knows of no other instance in 
which so large a fleet of motorcoaches has been placed 
in operation and given as dependable service with so 
little trouble. After this period of operation, the com- 
pany finds more real enthusiasm and foresees more 
possibilities for the vehicles than at the outset and ex- 
pects within a year to have operating data to show 
which will surpass any as yet presented. 

Deliveries on the order for 200 of the new type 
coaches began in June, 1925, and by early November 
130 had been placed in service. In this period the at- 
tention of the company has been concentrated upon the 
organization and equipment of garages, the training of 
about 250 men, the organization of a general shop- 
force, placing the vehicles in service, adjusting the 
service to the traffic and, in general, operating as an 
organization. No opportunity has been afforded to 
perfect the operation, to particularize and systematize 
carefully, to endeavor to realize maximum fuel-econ- 
omy, and to determine the best maintenance program. 

Outstanding advantages realized in the operation of 
this type of motorcoach are (a) rapid and smooth ac- 
celeration, which results in greater safety to passen- 
gers, reduction of claims for damages, faster running- 
time, reduction of labor costs, and a more attractive 
ride to sell to the public; (b) concentration of drivers’ 
attention on the traffic, resulting in avoidance of col- 
lisions; (c) quiet operation, which reduces the number 
of complaints from residents along the routes; (d) de- 
creased maintenance, which has made possible the 
cutting in half of the cost of regular maintenance, and 
(e) reduction of oil consumption. 

The fundamental differences between the mechanical 
and the electrical equipment have affected greatly 
every phase of operation. The fact that the driver has 
no clutch and no gear-shift lever to operate affects 
vitally the two most costly classes of operating ex- 
pense, namely, labor costs and accident claims, hence 
the operating company can well afford the cost of ad- 
ditional fuel that may be necessary to carry the .extra 
weight of the electrical apparatus. During October, 
1925, the average schedule-speed maintained on the 
urban routes was 11.91 m.p.h., the maximum miles per 
gallon of gasoline for the double-deck motorcoach was 
4.2, with 60 per cent of these vehicles operating 3.3 
miles per gal. or more, and the single-deck motorcoaches 
showed the maximum of 7.5 miles per gal., with 80 per 
cent operating over 4.0 miles per gal. By comparison, 
six mechanical-drive motorcoaches of the same make 
and size operating at Buffalo averaged in October, 3.98 
miles per gal., or 0.70 miles per gal. better than the 
Philadelphia company’s expected minimum. Whereas 
gasoline costs about 4.5 cents per mile, the wage cost 
per mile is about 14.5 cents per mile, hence a factor 
that affects fuel consumption 10 per cent affects oper- 
ating costs about 0.45 cents, while a factor that affects 
speed affects the cost about 1.50 cents and also affects 
the fixed charges in the same ratio. Oil consumption 


1 President, Philadelphia Rural Transit Co., Philadelphia. 





in October averaged 1 qt. to 38 miles, as compared with 
1 qt. per 24 miles by the six Buffalo mechanical-drive 
motorcoaches. 

Reliability of the vehicle is of utmost importance, 
and the easier the maintenance is the more reliable the 
vehicle will be. At the start of operations the company 
adopted the customary program of inspecting the vehi- 
cles after every 2000 miles of operation but it is now 
studying the refinements that will be possible. A first 
step toward extending the period between inspections 
has been to establish inspections in one garage after 
each 4000 miles. The electric generators and motors 
need very little attention beyond oiling and greasing, 
and after 4000 miles plenty of lubricant remains in 
their bearings. The company is confident that the in- 
spection intervals can be further increased, and inter- 
vals of 15,000 or even 25,000 miles do not appear to be 
an unreasonable expectation. It expects to change the 
entire principle of inspection and is working with 
manufacturers of electrical apparatus in the develop- 
ment of a watt-hour meter for attachment to the vehi- 
cles for measuring the power output or consumption, 
with a view to using the power consumption rather 
than mileage as a basis: for determining when inspec- 
tions are required. A brief description of the func- 
tioning of this instrument is given. Coordination of 
the reading of the instrument with office records of 
gasoline consumption of any individual vehicle will in- 
dicate positively when anything is wrong with the en- 
gine, the generator or the driver. In tests after over- 
hauls, readings of the voltage and amperage will give 
an index of the functioning of the generator, and the 
watt-hour readings of a delicate meter installed for the 
purpose will show whether or not the motorcoach is in 
proper’ operating condition after an overhaul. 

Major troubles that occurred in the early operation 
of the vehicles, such as overheating of the generators 
in excessively hot weather and with full passenger- 
loads from end to end of the routes, and means adopted 
to overcome them, are described. The usual amount of 
day-to-day minor troubles such as occur on any type 
of motorcoach has occurred and indicates only average 
performance, which, however, has been obtained with- 
out any special attempt at systematizing or perfecting 
the maintenance organization. 


Philadelphia Rural Transit Co. had ordered were 

made in June, 1925, and since that time about 
130 have been placed in service. This has involved the 
instruction and training of about 250 men, the organi- 
zation of a general shop-force and the organizing and 
equipping of two large garages. Hence, for the last 
5 months we have been busily occupied in placing the 
vehicles in service, adjusting the service to the traffic, 
giving service to the public and operating as an organi- 
zation without having had an opportunity to particu- 
larize and systematize to the degree of carefulness that 
we are now endeavoring to reach. 

I know of no instance in which a fleet of coaches of 
this size has been placed in operation and given as de- 
pendable service with as little trouble as we have en- 
countered. While the results have proved conclusively 
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to us the great value of the electric drive, we have not 
as yet so completed or so perfected our entire operations 
that a complete set of statistics is available. I shall at- 
tempt, however, to give such facts as are reasonably 
indicative in character. We intend, a year from now, to 
have results to show which will far surpass any yet 
presented. 

In the gasoline-electric motorcoach a generator, a 
controller and two electric motors have been substituted 
for the clutch, the transmission and the differential, 
thereby producing a vehicle that is unmatched for 
ease of control, for rapid and smooth acceleration and 
for quiet operation. That is the story of the electric 
drive in a nutshell. These results, however, together 
with the fundamental differences between mechanical 
and electrical equipment, have affected every phase of 
operation to a great extent. 


SMOOTH, RAPID ACCELERATION REDUCES COSTS 


From the viewpoint of the operating company, the 
fact that the driver of a vehicle has no clutch to pedal 
and no gears to shift but obtains his acceleration merely 
by depressing a pedal is of utmost importance because 
it affects vitally the two most costly elements of operat- 
ing expense, namely, labor costs and accident claims. 
The operator can, therefore, well afford to purchase the 
additional fuel that may be necessary to carry the extra 
weight of the electrical apparatus. A gain in rapidity of 
acceleration means a gain in average speed, and a gain 
in speed means not only a reduction in the cost of wages 
per mile, due to getting more miles per hour of drivers’ 
time, but also a more attractive ride for the customer, 
as the demand today is “Get me there quickly and com- 
fortably, but above all, quickly.” 

I do not want to intimate that a mechanically driven 
vehicle cannot accelerate as rapidly as the gasoline-elec- 
tric motorcoach but do contend that such acceleration 
is not feasible in day-to-day operation. We have some 
drivers who could, and would, shift gears rapidly enough 
to maintain this rate of acceleration. However, not all 
of our drivers, nor a majority, nor even half of them, 
could, or would, do so. In fact, drivers of that class are 
greatly in the minority. Even were it possible to pro- 
vide the men necessary to produce these results, it is 
my opinion that accidents would increase to such an 
alarming extent that the pace could not be maintained. 

In the month of October our over-all speed was 
10.87 m. p. h. This figure is obtained by dividing the 
total time the motorcoaches were on the street into the 
total mileage they made. The average schedule-speed, 
which is the result of dividing the miles traveled by the 
actual running-time between terminals, is 11.91 m. p. h. 
In these calculations the interurban motorcoaches have 
been eliminated. I do not have figures from all operat- 
ing companies but shall be much surprised to learn of 
any company that maintains an average speed as high 
as this in urban service. 


OFFERS MORE ATTRACTIVE RIDE To SELL 


The smoother the acceleration is the more attractive 
ride we have to sell, since our present patrons are, in 
general, lovers of luxury and ease and the next most 
attractive thing to speed is comfort. The motorcoach 
that will start smoothly, eliminating as much jostling of 
passengers as possible, supplies a more attractive ride 
and goes farther toward inducing them to leave their 
own automobiles at home than many other factors that 
are given more thorough study. Consider, also, from 
the engineering viewpoint, what it means to eliminate 





the three sharp surges that occur in every starting of 
the mechanical-drive motorcoach as the clutch is let-in 
after shifting gears. The vehicle with the electric drive 
starts and accelerates to its maximum speed with a 
gradually increasing torque and without at any time 
putting a severe stress upon any part of the mechanism. 
We cannot today indicate how much this will affect the 
life of the mechanism. That it must mean an improve- 
ment is self-evident. The maximum mileage that we have 
accumulated with any one vehicle is with motorcoach 
No. 207, that has been operated a total of 15,750 miles, 
beginning in May, 1925. During this period it has been 
pulled-in four times: in June, because of a clogged gaso- 
line line; in September, to have the brakes adjusted; 
again in September, for being out-of-time, and in the 
latter part of October, for a broken wire that interrupted 
the lighting circuit. This may not appear to be a posi- 
tive indication of what the usual results will be, but it 
is the best we can offer to date. 


ACCIDENT CLAIMS GREATLY REDUCED 


Engineers may not be aware of the difficulties that 
transportation companies encounter from accident 
claims. I believe that the safety-first movement which 
is now so general was started by the transportation 
companies and that originally, if not now, the urge 
toward it was occasioned more by fear for the pocket- 
book than for the safety of the public. This is not stated 
as criticism or condemnation but merely to point out that 
safety is a plain common-sense business proposition. 
Transportation companies long have been the target of 
the sharper, the impostor and the opportunist, who will 
seize upon any pretext to obtain money in settlement 
of a claim, whether any loss was involved or not. Par- 
ticularly has this been the case with regard to that class 
of accidents known as “falling in or from the car.” 
These might be reclassified into three divisions: (a) 
actual serious injuries that may be caused by a sudden 
start or stop that throws a person to the floor and re- 
sults in an injury, which are most regrettable and most 
expensive; (6) false injuries, claimed by the trickster 
who boards a vehicle and, while the vehicle is starting, 
deliberately falls and claims an injury to the back— 
physicians say that it is almost impossible to determine 
whether the claimant is malingering or not, and (c) 
accidental falls without injury by passengers who after- 
ward realize or are told that it might be advisable to 
go to bed for a few days and mulet a little spending 
money from the transportation company. 

With an easy and smooth acceleration, many of the 
accidents in the first and third classes can be eliminated, 
and even in the second class the effect can be minimized, 
because it is difficult to convince a jury of a sudden 
jerky start when its members are accustomed to riding 
in the motorcoaches and realize the contrary and are 
also informed that it is impossible for the driver to start 
the vehicle in such a manner. 

One more safety factor that we consider of major im- 
portance is that the elimination of gear-shifting has 
made it possible for the driver, when starting up and 
leaving a corner, to give his whole attention to the traf- 
fic on the streets. This operation involves the greatest 
hazard of collisions and any way in which the drivers’ 


duties can be lessened helps toward the prevention of 
accidents. 


QUIETNESS STILLS RESIDENTS’ COMPLAINTS 


Another interesting sidelight on gasoline-electric 
motorcoach operation relates to the phase of quietness. 
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Because of franchise obligations, we were obliged to 
rent a few single-deck mechanically driven gear-shift 
motorcoaches and place them in operation on a route 
in Germantown. Part of this route was through a high- 
class residential section and it so happened that a com- 
paratively steep grade was encountered in this particu- 
lar neighborhood. Operation had no sooner begun than 
complaints began to come in, particularly from the resi- 
dent who lived right at the place where the driver had 
to shift from high into second speed. All of these resi- 
dents complained of the noise and the grinding of gears, 
contending that their rest, peace and quiet were dis- 
turbed. They were informed that the equipment was 
to be used only temporarily and that upon delivery of 
the new gasoline-electric motorcoaches the noise would 
cease. They were extremely skeptical and it was with 
great difficulty that they were restrained from taking 
the matter before the authorities in an attempt to have 
the route changed. In the meantime, the single-deck 
gasoline-electric motorcoaches arrived and since they 
have been placed in operation not a single complaint 
has been received from this locality and, so far as noise 
goes, the residents are scarcely aware of their operation. 


REGULAR MAINTENANCE CUT IN HALF 


Reliability of the vehicle is another matter of utmost 
importance to the operator, and the easier the main- 
tenance problem is the more reliable the vehicle will be. 
Most operators have established a program of inspection 
after every 2000 miles. We adopted the same principle 
when starting our operation and are now just begin- 
ning to study the refinements that will be possible. The 
first step has been to increase the interval between in- 
spections in one garage from 2000 to 4000 miles, and 
we have no doubt of its success. Therefore, so far as 
labor cost is concerned, the regular maintenance expense 
has been cut in half. What we shall be able to do with 
the major annual overhauls remains to be determined. 
This first step has been predicated on studies that have 
demonstrated that, although the engine oil should be 
changed more frequently than every 4000 miles, it is 
not likely that the engine will need attention oftener. 
The inspection of generators and motors has shown that 
we have very little to inspect and that at the end of 
4000 miles plenty of lubricant for the generator and 
motor bearings was still available. 

This first change in the inspection period has just 
been made and therefore I cannot give data as to its 
results. We are confident, however, that it is only the 
first step. What the limit will be we are not able to say; 
inspections at intervals of from 15,000 to 20,000 or even 
25,000 miles do not appear to us to be an unreasonable 
expectation. However, we expect to change the entire 
principle of inspection. We have been working with 
the manufacturers of electrical apparatus to develop a 
watt-hour meter for measuring the power output or con- 
sumption. Heretofore, mileage has been used as a meas- 
ure of work done, but we submit that miles are extremely 
variable and that 2000 miles of operation on one route 
may represent far more work done than 2000 miles of 
operation on another route. With the placing of these 
meters on the motorcoaches, we shall have a positive 
index of work done. A generator output of 1 kilowatt- 
hour represents a definite amount of work, regardless 
of the conditions under which it may be called upon to 
do that work. The same principle applies to the gaso- 
line engine. Just so much work is required to produce 
1 kilowatt-hour, and it makes no difference whether the 
vehicle is operating up-hill or down-hill, under load or 
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light. The amount of work done by the apparatus is 
the same for each kilowatt-hour produced or consumed, 
although the number of kilowatt-hours produced and 
consumed per vehicle-mile may vary greatly. 

The whole theory of inspection is to determine a point 
at which the apparatus has done such an amount of 
work that it requires attention and inspection to pre- 
vent damage and failure of important parts if it is 
operated further. With the watt-hour meter we shall 
be able to determine just how many kilowatt-hours can 
be produced and consumed before this attention is 
necessary. The meter has three dials, each equipped 
with a moving and a stationary hand. The stationary 
hand is set at a point representing the amount of power 
that may be produced or consumed before inspection is 
necessary. When the moving indicator coincides with 
the stationary hand, indication is given that inspection 
is due, after which the moving hand is reset at zero and 
another cycle of operation is started. This eliminates 
all of the bookkeeping by the shop forces that formerly 
was necessary to keep account of mileage and to direct 
that the motorcoach be brought into the shop at the end 
of 2000 or 4000 miles. The shop foreman or his clerk, 
by glancing at the meters each night, can determine 
which vehicles are due for inspection and overhaul the 
following day. 


KILOWATT-HoUR RELATED TO FUEL CONSUMPTION 


Moreover, the accounting department will keep a rec- 
ord of the gasoline consumed by each vehicle, the mile- 
age covered and the kilowatt-hour produced and con- 
sumed. The kilowatt-hour per gallon of gasoline con- 
sumed should be fairly constant and definite after once 
having been determined. The instant that a particular 
motorcoach shows a reduced number of kilowatt-hours 
per gallon, definite and positive indication is given that 
something is wrong with the engine, the generator or 
the driver. The number of kilowatt-hours per mile is 
not so accurate a measure, for on the mileage basis the 
variables, such as load carried and the characteristics 
of the route, must be taken into consideration, but it 
nevertheless gives as good an index of the efficiency of 
the electric motors as the mechanical-drive motorcoach 
has for its entire operation. 

After the inspection and the overhaul are completed, 
the motorcoach will be connected with a water rheostat 
and operated under test with a given quantity of gaso- 
line, probably 1 gallon. In this test the engine will be 
accelerated gradually from idling speed and the voltage 
and amperage read at various speeds. This will give an 
index as to whether or not the generator is functioning 
properly and producing the correct amount of current at 
the various speeds. A more delicate watt-hour meter 
will be installed for this test and the total number of 
watt-hours for this gallon of gasoline will be determined. 
Thus, at the close of the test, which should not consume 
more than 15 min., we shall be able to tell whether 
the inspection and overhaul have put the motorcoach in 
proper operating condition. 

With the mechanically driven motorcoach this most 
important question of functioning is determined by the 
mechanic, who, merely by listening to the engine, de- 
cides whether it sounds all right, seems to respond 
quickly enough when the gasoline is fed to it and 
whether it seems to accelerate properly on a test run. 
Results of the inspection are judged entirely by the im- 
pression made upon the tester, and, although these men 
become most expert, I submit that the vehicle may be 
turned out in a faulty condition that would escape notice 
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jn such a test. We have available, in the method just 
described, a positive, definite and scientific test for the 
two most important parts of the vehicle and we are now 
working and experimenting upon apparatus that can be 
placed under the rear wheels to determine precisely the 
energy delivered at the road. This will give a further 
test as to the performance of the motors. 


GASOLINE CONSUMPTION HAS BEEN SATISFACTORY 


Despite numerous handicaps that were incidental to 
the initial operations, our gasoline consumption has been 
satisfactory. October’s record showed the maximum of 
42 miles per gal. for the double-deck motorcoaches, 
with 60 per cent of them operating 3.3 miles per gal. 
and over. The single-deck motorcoaches showed the 
maximum of 7.5 miles per gal., with 80 per cent oper- 
ating over 4.0 miles per gal. We are loath to prophesy 
what the consumption may be later, but we have not 
as yet made any attempt to educate the drivers to save 
gasoline. We are sure, however, that if 60 per cent of 
the double-deck vehicles are operating 3.3 miles per gal. 
or more without any such effort, this can be estab- 
lished as the minimum and that the average should run 
substantially higher. 

A recent accomplishment made by four of our single- 
deck motorcoaches may be of interest. The Interna- 
tional Railway Co. of Buffalo, which is also under 
Mitten Management, was sorely in need of four motor- 
coaches immediately and on Oct. 25 these vehicles left 
Philadelphia for Buffalo and made the run of 413 miles 
in 17 hr. actual running-time, consuming 80 gal. of 
gasoline or traveling 5.16 miles per gal. No trouble 
whatever developed and, when the fact is taken into 
consideration that the whole trip was made in a driving 
rain, it makes the accomplishment all the more re- 
markable. 

The company has in operation in Buffalo six 6-cylinder 
ZY-type Yellow Coaches that are almost duplicates of 
the ones operating in Philadelphia except that they are 
equipped with mechanical drive. For the month of Oc- 
tober their gasoline consumption averaged 3.98 miles 
per gal., which is approximately 0.70 miles per gal. 
better than our expected minimum. This may be the 
price that we shall have to pay for the advantages of 
the electric drive, although I am not ready to concede 
that, after we have made an effort with our drivers such 
as the Buffalo company has made, our gasoline consump- 
tion may not very nearly equal theirs. 

In the long run, what must be determined is that the 
price we pay will produce equivalent results. Funda- 
mentally, when talking of gasoline consumption, we are 
talking of costs that are about 4.5 cents per mile, and 
when we speak of the advantages of the electric drive 
we mention first and as most important the high average- 
speed, in which case we are dealing with costs of about 
14.5 cents per mile for wages alone. Therefore, a factor 
that affects gasoline consumption to the extent of 10 
per cent will affect costs to the extent of about 0.45 
cents, but a factor that affects speed to the extent of 
10 per cent affects costs to the extent of about 1.50 cents 
for wages alone, and that furthermore affects the fixed 
charges in the same ratio, because as speed increases it 
is possible to give the same service with less equipment. 

The foregoing discussion has concerned the fuel con- 
sumption of double-deck motorcoaches. I have no figures 
for six-cylinder single-deck vehicles with which to com- 
pare our records. 

Oil consumption is always a matter of concern to the 
operator, and in this respect our records have been not 
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only most satisfactory but surprising. We find the six- 
cylinder mechanical-drive motorcoaches in Buffalo aver- 
aging in a month about 24 miles per qt. of oil, while 
the gasoline-electric motorcoaches in Philadelphia show 
an average of about 38 miles per qt. This result is 
obtained because of the lower peak of revolutions per 
minute with the electric drive and the lesser number of 
engine revolutions per minute in this type of vehicle. 


TROUBLES THAT HAVE BEEN OVERCOME 


No automotive vehicle has been constructed that does 
not give trouble at times. We have had some of these 
troubles but none have developed as yet that have shown 
us that the gasoline-electric principle is not correct or 
that it has not proved to be satisfactory and reliable. In 
fact, daily operation proves the contrary. 

The first difficulty that developed was with a ground- 
ing through the brush holders of the generator. It 
was found that what they needed was a little non-metallic 
insulating paint, which, upon being applied, eliminated 
the trouble. We have since found that it will be advis- 
able to provide a means whereby the tension on the 
brushes can be adjusted, and provision for this adjust- 
ment is being made, but, even though it has not yet 
been accomplished, we had but one case of brush-holder 
trouble in October. 

A little trouble was experienced at the outset with the 
loosening of the bands on the armature. These bands 
would be thrown off by centrifugal force, jam up inside 
of the motor-shell and around the commutator and pro- 
duce a fine display of fireworks that gave the bystander 
an impression that the motor was afire. The truth is 
that one band on the armature was wound so that it 
came over the edge of the commutator and would come 
loose. These bands have been removed from most of the 
motors and narrower bands put in their place. These 
narrower bands have given no trouble. 


UNUSUAL CONDITIONS MET AT OUTSET 


Difficulty was experienced at the outset with the heat- 
ing of the generator. The first 25 coaches were put into 
service under the most trying circumstances. It was 
necessary to act quickly and the drivers were not 
thoroughly experienced. The street temperature was run- 
ning between 90 and 100 deg. day and night. This 
warm weather, together with the fact that the vehicles 
had just been started in operation, induced everyone who 
could find a dime to ride, with the result that the new 
equipment and new drivers were carrying capacity loads 
from one end of the line to the other end with record- 
breaking street temperatures. Is it any wonder that 
occasionally the water in a radiator would boil or that 
a generator would heat-up? With all the boiling of the 
radiator and heating of the generator, we did not have 
a single electrical failure. Throughout the entire oper- 
ation thus far, we have not lost an engine bearing. Tem- 
perature tests showed the generator heat to be abnor- 
mal, and we found a very simple cure. The fan on the 
engine and the fan on the radiator were both working 
together in a vain attempt to cool the generator with all 
of the hot air cast-off by the engine, therefore we cut 
additional louvers in the side and top of the hood and 
found it possible to direct enough cool air to the gen- 
erator to correct the condition. 

We also have had some difficulty in retaining the grease 
in the rear axle. It has taken a little longer, perhaps, to 
cure this trouble than the others. It seems that, with the 
worm traveling at such high speeds, the oil in the carrier 
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is thrown out with considerable force. Also, particularly 
in warm weather, considerable heat has been generated 
by the brakes and resulted in reducing the viscosity of 
the grease in the wheel bearing. To determine which 
lubricant was getting away and at times getting on the 
brakes necessitated considerable research. This study 
has resulted in the development of special seals for the 
carrier and near the wheel bearing, and we anticipate 
that our troubles from this source will be over soon. 


USUAL NUMBER OF MINOR TROUBLES 


The usual number of day-to-day troubles has occurred 
and the month of October shows an ordinary number 
from gasoline tanks, gasoline lines, engines, springs, 
wheels, storage-batteries, ignition, registers, bells, signs, 
fans, steering-gears and head-lamps. In this respect we 
have nothing to brag about and nothing of which to be 
ashamed. The record represents merely an average per- 
formance, but this average performance has been ob- 
tained without any special attempt having been made to 
systematize or perfect the maintenance organization. 
We have been too busy trying to keep the vehicles mov- 
ing, conditioning new motorcoaches and starting new 





lines to get down to the fine points as we hope to do this 
winter. 

Moreover, on our principal routes we have been handi- 
capped greatly by a severe street condition that was 
brought about largely by the heavy trucks that are oper- 
ating in subway construction work and the lack of atten- 
tion and repairs to the streets because of the City’s 
policy that maintenance of the streets may well be de- 
ferred until this construction has been completed. 

Such is the story of the gasoline-electric motorcoach 
from the operator’s standpoint. Some gaps are to be 
filled in with information that can be supplied later, but, 
after the first 5 months’ of operation, we find more real 
enthusiasm and foresee more possibilities for the vehicles 
than at the outset. In this period the gasoline-electric 
motorcoach has been ordered or placed in service in At- 
lanta, Kansas City, Los Angeles, and Portland, Ore., and 
the announcement was made recently by an officer of the 
Albany, N. Y., lines, which have been operating this type 
of motorcoach for about the same period as the Philadel- 
phia Rural Transit Co., that their experience had been 
so satisfactory that they intend to standardize on this 
class of equipment. 





WORLD 


HE world’s trade record for the fiscal year ended June 

30, 1925, contains some unusually interesting features. 
France, for instance, gained about 6% per cent, a small frac- 
tion over the general average. Her’s was a substantial 
growth, however, and represents an increase over 1913 of 
about $744,000,000, at 1913 prices, or a little more than 25 
per cent. That is almost as much gain as this Country has 
made. Moreover, France has turned an import balance into 
an export balance, which is of vital importance to her under 
present circumstances. She had an excess of exports for 
this fiscal year of $162,000,000. In 1913 her merchandise 
imports exceeded her exports by nearly $300,000,000. No 
other European country makes such a showing. 

Germany and Italy made the highest percentage-increase 
in their foreign trade this year, Germany with 28 per cent 
and Italy with 29 per cent. But in both cases the increase 
was due very largely to expanded imports, with effect, con- 
sequently, quite different from that in the case of France. 
The situation of Germany, in fact, is worthy of careful con- 
sideration. Her total trade grew up to almost pre-war pro- 
portions, if value alone is considered, but is still far below 
that of 1913 when stated in terms of 1913 prices. This total 
was $4,835,000,000, which at pre-war prices would be about 
$3,223,000,000. But in this were imports valued at more than 
$3,000,000,000. Her excess of imports for the year was 
$1,312,500,000, against an excess of imports for 1913, when 
she was a creditor nation, of only $160,000,000. Her export 
trade, on the other hand, which was $2,403,000,000 in 1913, 
was only $1,761,250,000 this year, or about $1,174,000,000 at 
1913 prices. That is, her export trade for this year was still 
less than half the volume of the last year before she went 
to war. 

Germany’s colossal excess of imports for this year is ex- 
plainable partly, perhaps chiefly, on the basis of foreign loans 
and credits; partly on the basis of income from German 
assets held in other countries; and partly on the basis of 
repatriated German capital, that had fled the country during 
the debauch of the mark. Just what influence this great 
excess of imports has in enabling Germany to make pay- 
ments on her huge war debts is a question. 

An important New York City bank recently published a 
statement of German conditions which estimated her indus- 
trial output at 66 per cent of pre-war figures, her working 
capital at 75 per cent, her bank capital at 30 per cent, and 


TRADE 


the gold value of her bank deposits at 25 per cent. She 
must import about one-sixth of her food and half of her 
raw materials. Living costs are high and increasing. Cap- 
ital is scarce and interest rates are high. Between 500,000 
and 600,000 men are out of work. Wages are reported at 
from $1.25 to $1.50 per 8-hr. shift. Taken all together it is 
a rather dreary picture. But all reports agree that a ready 
disposition to work, which is at least one hopeful feature, 
exists. 

The Italian increase of trade is also due to huge imports, 
a gain on that side of more than $264,000,000 having been 
made. Italy has had an adverse balance right along, but 
this year she increased it by nearly $130,000,000. No loans 
to Italy have been floated in the United States this year, but 
an agreement was made by certain American banks, in June, 
to extend credit to her aggregating $50,000,000, for use in 
stabilizing exchange. It is reported that this credit has not 
yet been called upon; but even if it had been used imme- 
diately it could hardly have had any effect upon the trade 
figures for this fiscal year. Italy benefits, of course, by very 
large tourist expenditures, and also by extensive remit- 
tances from her emigrants to this Country. These sums, 
however, could hardly account for so large an excess of 
imports. 

Great Britain is still the only country in the world whose 
foreign trade exceeds that of the United States. Her total 
for the 12 months ended with June was approximately $11,- 
100,000,000 against our total for the same period of $8,799,- 
225,000. But the great part of British trade was imports, 
which aggregated $6,546,000,000, as against American im- 
ports of $3,871,000,000. In the export trade we exceeded 
Great Britain, our figures being $4,927,000,000 against hers 
of $4,548,000,000. She made marked gains, however, in her 
re-export trade, where last year she lost. This year her 
re-exports amounted to more than $700,000,000, nearly nine 
times as much as American re-exports. Her gain for the 
year was greater than our whole re-export trade. 

The long continued unrest in China has been accentuated 
during the year, with consequent detrimental effect upon 
trade. Despite that, however, the growth of our trade with 
the Orient is still greater than that of our Latin-American 
trade.—From an address by President Farrell, of United 
States Steel Corporation, before the National Foreign Trade 
Council. 
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Problems of Motor-Vehicle Administra- 


tion by States 
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ABSTRACT 


TANDARDIZATION of law and of equipment as it 

applies to the motor vehicle is discussed first, to the 
effect that traffic conditions call for standardization, 
that existing conditions make for different degrees in 
the whole problem, and that standardization must 
follow and be adapted to conditions since it cannot be 
attained in advance. With regard to standardization 
of manufacture and of equipment, the conclusions are 
that it is a part of uniformity of law and can take 
place only as an expression of the law or of a universal 
practice. 

The loading and the overloading of passenger cars 
and of commercial motor-vehicles, including special 
considerations of loading from the standpoint of the 
capacity of the vehicle, are dwelt upon at length, 
motor-vehicle taxation is accorded similar treatment, 
and this portion of the paper is summarized by state- 
ments that loading is considered from the two view- 
points of total road-load and of loading to registered 
capacity, in relation to wear-and-tear on highways and 
to safety; that the “leeway” principle is a dangerous 
one; and that interstate traffic creates hardship under 
existing laws. 

In commenting upon the motorcoach, a distinction 
is made between intrastate and interstate traffic and 
the considerations for each are detailed, the conclusions 
reached being that the intrastate vehicle is under ade- 
quate control by existing laws, but that any determina- 
tion of desirability for its purposes should include a 
consideration of the traffic in which it will run and, 
further, that the interstate vehicle is not controlled, 
new state laws being needed to authorize motorcoaches, 
to route them and to manage them. 

In most jurisdictions the measurement of what a 
proper speed is on the highway is determined by the 
test as to what is reasonable at a given place under 
the conditions that exist there. The principle is sum- 
marized in a statutory direction that one may proceed 
at a reasonable rate of speed. This subject is dis- 
cussed in its several aspects, inclusive of “average 
rate” of speed and rates of speed that are slow enough 
to be dangerous, it being stated in conclusion that the 
best speed-law is that which prescribes a reasonable 
rate of speed, that vehicles must be capable of main- 
taining the average rate of reasonable speed on the 
highway and that the tendency of the situation is to 
evolve faster-traffic motor-vehicles of a large type. 

As to restrictions regarding the size of vehicle, it is 
stated that, as necessity increases and the so-called 
“road rent” of a vehicle becomes higher, it will be 
natural that legislatures will restrict the size of large 
vehicles even more, the tendency probably being to 
throw the carrying of freight into smaller, faster mov- 
ing vehicles as determined by the conditions of traffic 
itself. All the subject heads of the paper which deals 
with the pressing problems of administration and en- 
forcement and that are now before the states are, prop- 
erly, subjects for standardization. The problems are 
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becoming more, rather than less pressing. The state 
viewpoint, taking into consideration the welfare of all 
the people who use the highways, will demand more 
and more management and restriction. Engineers and 
manufacturers will be influenced to produce a type of 
vehicle which is capable of average performance when 


considered in comparison with all the other motor 
vehicles. 


HE purpose for which the motor vehicle exists is 
to move persons and things expeditiously and 


safely from place to place. As a traffic machine, 
it has no fixed distance or mileage limit; so, its use is 
not bounded by any territorial limit. The immense in- 
crease in numbers and the consequent multiplication of 
problems of movement and safety, coupled with the fact 
that standardization seems admittedly to be a subject 
for state regulation, make it imperative that the laws 
and methods of one jurisdiction be compared with and 
adjusted to those of another. Not only do fairness and 
justice to owners and operators demand it but, even 
more than that, the condition as a whole and its prac- 
tical management call for standardization to as great a 
degree as is practicable. This principle will be discussed 
from two standpoints, on present conditions, the stand- 
ardization of law and the standardization of equipment. 


STANDARDIZATION OF LAW 


A motor-vehicle law, to be practicable and effective, 
must meet the conditions that exist where it is to be 
administered. It must also be drafted so as to be a 
suitable instrument for the regulation of all highway 
users, and must provide proper punishment for the 
criminal. Standardization of law must be founded upon 
these principles. It is decidedly apparent that the high- 
way-traffic problem of the separate states is vastly dif- 
ferent in degree. That distribution of cars is compara- 
ble to distribution of people is self-evident. The more 
people, the more cars there are. Table 1 shows the in- 
crease in the number of motor vehicles in the United 
States in 5 years. 

Another factor entering the problem is the square 
mileage, for. it is obvious that a congested population 
with a large ownership of cars operating in a small 
territory will create a vastly greater number of traffic 
complications and hazards and, consequently, require 
more law and enforcement, than will a spread-out popu- 


TABLE 1—MOTOR-VEHICLE REGISTRATIONS INCREASE IN 
THE UNITED STATES 


Gain, 
Year Registration Per Cent 
1920 9,231,941 22 
1921 10,463,295 13 
1922 12,238,375 17 
1923 15,092,177 23 
1924 17,591,981 17 
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TABLE 2—AREA, POPULATION AND MOTOR-VEHICLE REGIS- 
TRATION OF THE UNITED STATES COMPARED BY GROUPS, 


_ For 1924 
Number Area, Popu- Regis- 
Section of States Sq. Miles lation tration 
Eastern 13 226,411 36,532,303 4,880,044 
Middle 14 831,252 40,449,787 7,465,258 
Southern 13 1,016,615 27,224,351 2,954,529 
Far Western 9 952,550 9,295,485 2,299,694 





lation of approximately the same number of people and 
cars operating in a larger territory and over a greater 
‘mileage. For example, the population of Connecticut 
and that of Nebraska are about the same; but Connecti- 
cut has 5004 sq. miles and, in 1924, had a registration 
of 224,771 cars, while Nebraska has 77,520 sq. miles and 
a 1924 car-registration of 380,715. Connecticut traffic, 
therefore, will be so congested when compared with the 
Nebraska traffic that an entirely different distribution 
of problems will exist. In passing, let it be said that 
the conclusion should not be drawn that there is no 
similar traffic in these two compared States. Table 2 
shows the area, population and motor-vehicle registra- 
tion of the United States compared by groups, for 1924. 

Problems created by city traffic unquestionably will be 
about the same all over the United States, except as to 
frequency and recurrence. In San Francisco, the prob- 
lems of direction and enforcement will not differ greatly 
from those of New York City. If the point has now 
been made, it is clear that standardization of law as to 
traffic cannot well be based upon any one element; that 
is, it cannot be built upon population, territorial extent, 
number of cars or any single characteristic, but must 
be founded upon the whole existing condition of traffic. 
Standardization of laws and regulations for similar 
traffic is possible, but the law must be built-up to meet 
the demands of the traffic as to the degree that the 
problem has reached. 


UNIFORM LAW AND MopEL LAW DIFFERENCES 


A uniform law can be defined as one that governs a 
condition in different jurisdictions by identical princi- 
ples, language and penalties. A model law is a form to 
work to, which within its scope, might have all possible 
principles expressed in tested language and have mini- 
mum and maximum penalties attached. From such, a 
selection to fit any condition can be made. 

Management of traffic is like the exercise of a craft 
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Fic. 1—DISASTROUS RESULT OF OVERLOADING 
An Overload of 6 Tons and Heedless Disregard of the Plainly 
Visible Warning Signs Were the Two Causes of the Disaster 
Illustrated 
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by a craftsman, let us say by a cabinet maker. If he 
needs a rough bench, he can build it with a hammer and 
a chisel; but, if a delicate inlaid chair is wanted, he 
uses many fine tools in addition to the crude ones. Traffic 
is like that. Where it is simple, few and simple en- 
forcement machines are required. Where it is compli- 
cated, those persons charged with its management need 
every possible tool. So it constitutes an argument 
against a standardization of laws in the sense that they 
are to be uniform as distinguished from model, that to 
make a uniform law and present it to any jurisdiction 
will be to turn over expensive and unneeded machinery. 
Standardization must take this into account. To try to 
impose uniformity faster than like or identical problems 
develop will not work out. A uniform law is a complete 
set of tools. Should such tools be delivered to a work- 
man, discretion and the ability to determine which tool 
is to be used, how, when and for what purpose must be 
left to him. 

A Conference of Motor-Vehicle Administrators already 
is actively at work on standardization in the East, and 
a Middle Western Conference that is not so active but 
is doing something. The Southern Conference is, ap- 


. 





Fic. 2—CAUSES OF DAMAGE TO HIGHWAYS 
The Heavy Overload on the Truck Shown Causes the Vehicle To 
Inflict Damage to the Highway, Due to Its Defective Tires The 
Damage Is Many Times Greater Than If the Loading Were Normal 


parently, doing nothing, and no attempt has as yet been 
made to organize any conference in the far West. It 
has been found in the activities of the Administrators 
of the East, forming a conference of 12 states of which 
the representatives meet four times a year, that certain 
practices and principles can be standardized, such as 
the process of registration, features of road driving by 
certain road rules, the examination of intending oper- 
ators and the general management of everything relating 
to the administration of laws that are at all alike on 
similar problems that have become identical, so the 
principles stated are actually being carried out with 
good effect. Thus, 
(1) Traffic conditions call for standardization 
(2) Existing conditions make for different degrees in 
the whole problem 
(3) Standardization cannot be attained ahead of con- 
ditions; it must follow and be adapted to con- 
ditions 
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MANUFACTURE AND EQUIPMENT STANDARDIZATION 


Along similar lines of argument it can be predicated 
that standardization covering manufacture and equip- 
ment of a motor vehicle is a part of uniformity of law. 
Standardization of manufacture and equipment is the 
manufacturer’s expression of the law. Competition in 
the manufacture of cars has produced high-grade equip- 
ment from the standpoint of artistry and mechanical 
perfection, and the emergencies that the operator has to 





Fic. 3—INSPECTION OF VEHICLES FOR OVERLOADING 
The Method Employed in Weighing A Vehicle That Has the Ap- 
pearance of Being Overloaded Is Indicated. A Portable Scale Is 
Inserted between the Wheel and the Roadbed 


meet in the ordinary running thereof have, in manufac- 
ture, evolved and developed effective safety mechanisms. 
Where the laws in the different state-jurisdictions are 
alike or similar, the manufacturer can build to them. 
No standardization should, however, be so exact as to 
make parts and accessories identical but, rather, the 
principles that they express should be made uniform. 
Thus, invention and competition will not be hampered. 
From the standpoint of a state, this is a subject of se- 
lection and agreement. For example, if the states could 
all agree that a number-plate holder must by law be 
placed on a car at a certain point in the front and in 
the rear, then the enforcement of that agreement would 
necessarily standardize the number-plate holder to the 
extent that it would need to be of sufficiently good type 
to carry the number plate safely in that location. So, 


(1) Standardization of manufacture or equipment is a 
part of uniformity of law 

(2) It can take place only as an expression of the law 
or of a universal practice 


LOADING AND OVERLOADING 


Types of car are distinguished legally for purposes 
of registration and service by the design of body of each 
type. A passenger car is designed for passengers, a com- 
mercial vehicle for freight, a combination vehicle for 
both passengers and freight or for either, and a public- 
service vehicle for both or for either as best suited to 
the public need. No single principle relating to the man- 
agement of motor vehicles by states has been less under- 
stood than that of the load and the overload. The condi- 
tions naturally have been the most aggravated in the 
cases of large commercial-vehicles, but it may be useful 
to cover the other types briefly as well. 

For safety and comfort to enforce a principle that the 
passengers can all be seated or, at least, be so well placed 
in the car as not to be tossed about and injured is enough. 
A passenger car should carry only as many people as 
seats are provided and it is good practice to have a law 
that its seating capacity is its limit of safety. But it is 
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Fic. 4—PERMANENT TRUCK-SCALE INSTALLATION 
For Determining the Weight of Loaded Trucks, Thus Ascertaining 
the Amount of Overload, the Type of Truck Scale Shown Is Being 
Used Successfully in Connecticut 


seldom that such a car is overloaded and, when it is, the 
ample margin of safety that designers and builders have 
allowed is able to care for the strain. So, in a consider- 
ation of loading and overloading, enforcement on this 
type of car is negligible; but the car is made by the 
manufacturer for the number of passengers who can sit, 
which means that all its brake equipment and machinery 
is built for that number and, when any serious overload- 
ing occurs, it ought to be a violation of a motor-vehicle 
law, because, by such overload, the brakes and the safety 
equipment of a car may be made ineffectual. 


COMMERCIAL MOTOR VEHICLES 


Most states have now arrived at the point where a 
definite total road-load is a part of their law. This is 
one of the important principles that could be made uni- 
form under the standardization plan set forth in the 
first part of this paper. The reasonable total road-load 
for present construction is apparently around 26,000 Ib. 
It is essential that a uniform definite and total road-load 
be determined so that the highway administration of 
each state can look into the future and build its roads to 
that amount. Sometimes the point is made that a high- 
way ought to be built to carry anything. This sounds 
liberal and like good sense, but certain features in con- 
nection with carrying loads on the highway ought also 
to be considered in any argument with the persons who 
make that claim. 

Table 3 shows the classification of motor trucks regis- 
tered in Connecticut in 1924. 

About nine-tenths of the total traffic on the highway 
is under 10,000 lb. A good gravel road or a good 
macadam or a bituminous road will carry such a weight 





Fic. 5—OVERLOADED TRUCK MIRED IN A HIGHWAY 


Conditions on Highways in Connecticut Are at Their Worst in the 

Spring Season When Frost and Moisture Are Working Out of the 

Ground and the Earth Is Settling. The Illustration Shows an 
Overloaded Truck Stalled on Such a Highway 
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TABLE 3—MOTOR TRUCKS REGISTERED IN CONNECTICUT IN that, although a state fixed that rating, in reality that 

1924 Sash particular commercial vehicle, on account of superior 

Capacity, Lb. Siaptunened construction, could carry 4 tons with perfect economy 

5000 and TE 30.380 and safety. So the state administrator had to meet this 

5001 to 9999 1,944 situation. He met it by requiring the minimum and the 
10,000 and More 1,455 





almost indefinitely. Such construction costs compara- 
tively little to build and to maintain so that, when the 
argument that a road ought to carry anything is made, 
it is for the benefit of less than one-tenth of the entire 
traffic that will pass over it. Therefore, it is apparent 
that if at any future time a road-building policy which 
will make a road that is suitable for the heaviest loaded 
vehicles is adopted, these large and heavy motor-vehicles 
that demand such a road ought to pay for the extra cost. 

It has been suggested by Commissioner Macdonald of 
Connecticut, as a plan which could be carried out, that 
all the highways of the different states be graded, it be- 
ing understood that a Grade-A highway will carry any- 
thing, that a Grade-B highway will carry all the traffic 
up to and not exceeding 10,000 lb. and that a Grade-C 
highway will be practically a country road for light 
traffic only. Then his plan is to segregate vehicles so 
far as possible by the issuance of permits and by routing 
of the heavy vehicles. Whether this actually can be done 
remains to be seen. It sounds as though it might be a 
development of the rather far-distant future. Present 
policy seems to indicate standardization of the total road- 
load. 

When the builder of a vehicle puts it on the market 
he usually guarantees it to carry a definite determined 
load. This guarantee ought to fix its load rating. It is 
clearly against public policy to allow any user of a vehicle 
to trespass upon the “margin of.safety” over such rated 
load, and the conclusion is that no vehicle ought to be 
loaded to carry more than its guaranteed or rated capac- 
ity. Bad effects due to overloading, to recklessness and 
to neglect are illustrated in Figs. 1 and 2. 

In many states, the law that governs loading of motor 
vehicles has been adapted to this rule and, in practical 
experience, the builder’s guarantee or rating has been 
adopted as the most satisfactory basis for the determina- 
tion of proper weight; but a discrepancy soon develops 
between the builder’s guaranteed rating and his sales 
argument. In the past, the state administrator in charge 
of enforcement of this rule has repeatedly found him- 
self confronted by a situation in which the builder had, 
naturally, in the course of his business, attempted to get 
his rating down as low as possible for the purpose of 
securing registration of his vehicle at the lowest cost. 
This sales argument was developed to a point where a 
salesman could explain the low rating and maintain that, 
although a commercial vehicle is rated at a fixed load, it 
may safely be used to carry a considerably larger one. 
If the state administrator had not been competent, this 
would have meant that many makes of commercial motor- 
vehicle could be registered at low ratings and carry loads 
over such ratings. 

As a result of the practice outlined, it has been a com- 
mon occurrence for an administrator to find on his high- 
ways commercial motor-vehicles loaded to far more than 
their rated capacity; those vehicles usually being in the 
hands of innocent purchasers who were unaware that 
they might be disobeying a law which expressed a public 
policy. Within a year, it has been an entirely reasonable 
argument, from the salesman’s point of view, to bring 
out a commercial motor-vehicle—say of 314-ton capacity 
—and truthfully to represent to an intending purchaser 


maximum rating on each commercial vehicle, so that a 
purchaser might still buy the 31-ton vehicle referred to 
for the carrying of a 4-ton load but, before he registered 
it for 4 tons, the state administrator in whose jurisdic- 
tion it was to be used required the maximum rating from 
the builder that would cover the 4 tons. 

The evolution of the foregoing principle brought about 
the final result that any user of a commercial motor- 
vehicle may register it for the minimum or for anything 
under or including the maximum load, and the law has 
been fitted to this situation so that a man may now load 
any commercial vehicle to its “registered capacity,” as 
it appears on his registration certificate. The main reason 
that such a law is an essential as an expression of public 
policy is that all the safety. equipment of a commercial 
vehicle is adjusted by the builder to his rated or guar- 
anteed load with a “margin of safety.” This margin of 
safety obviously must be kept inviolate. Methods and 
means for weighing vehicles and loads are indicated in 
Figs. 3 and 4. 

Administrators in the East have been beset by com- 
mercial-vehicle owners who want to have an “enforce- 
ment leeway,” so-called. Such owners represent that, in 
the loading of many commodities such as furniture and 
other loads consisting of differing units, it is impossible 
to tell within a reasonable amount just where an over- 
load begins. So it has been a frequent occurrence for 
traffic men connected with large-production goods-manu- 
facturers to request of a state that a reasonable leeway 
be allowed in enforcement. At first glance, this appears 
to be a first-class argument. It has been responded to in 
the past through interpretation by the police; that is, 
where it seemed to a policeman that there was a possible 
excuse, the operator or owner was given the benefit 
thereof. Arrests and convictions have been had in many 
jurisdictions; but, in a general way, it can be asserted 
positively that arrests have been made only in extreme 
cases where no misunderstanding was possible. 

But the principle of allowing a “leeway” is a danger- 
ous one and cannot be tolerated. In interpretation, 
should it be allowed, it would mean that the traffic men 
would add the “leeway” to the load and make a new 
maximum. Enforcement of the loading law, at least in 
the Eastern States, is becoming more and more severe 
in both of the phases mentioned, the total road-limit and 
the registered-capacity limit. Both kinds of overloading 
must be stopped. No reason exists for allowing them. 
Transportation engineers and superintendents must 
recognize that a motor vehicle purchased for the trans- 
portation of commodities must be counted on to carry 
only its authorized load. Administrators throughout the 
United States can be relied upon to understand more and 
more that this particular feature of motor-vehicle trans- 
portation is one of exact determination, and that it is 
essential from the standpoint of prevention of undue 
wear-and-tear and damage to highways and from the 
standpoint of safety. Damage to highways and delays 
to pay-loads are illustrated in Figs. 5 and 6. A loading 
within legal limits is shown in Fig. 7. 


MoTorR-VEHICLE TAXATION 


In conclusion of the subject of loading from the stand- 
point of vehicle capacity, it has been considered seriously 
in the past that the methods and the rates of taxation 
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Fic. 6—DELAY AND DAMAGE DUE TO OVPRLOADING 


An Example of Delayed Delivery of a Pay-Load and of Serious 
Damage to a Suburban Roadway Caused by Abnormal Loading of 
a Motor Truck in the Spring Season in Connecticut 


of commercial motor-vehicles, and especially of large 
ones, are inequitable and unfair because the rates on 
some of the larger commercial-vehicles are so great as 
to seem to be a penalty. A plan for building up a new 
system of motor-vehicle taxation, on the basis of gross 
weight, which shall include a complete schedule of all 
the cars on the highway, is looked upon with some favor 
and, probably, will soon receive critical analysis and 
possible adoption. A feature of the commercial motor- 
vehicle carrying-trade which is suffered by some of the 
smaller States that have large neighbors, such as Rhode 
Island, Connecticut, Delaware and others in similar geo- 
graphical position, is that which is characterized as inter- 
state traffic by motor vehicles. 

In Connecticut, for example, through transport lines 
from Massachusetts to New York and vice versa are 
operated. Under recent decisions in the United States 
District Court, covering interstate-commerce cases, the 
principle has been broadly set forth that a state cannot 
impose upon registrants of other states engaged in 
interstate commerce any regulation that it does not 
equally impose upon its own registrants. So a state 
would not be able to tax these interstate-commerce 
carriers except by means and through processes that are 
equally employed against its own residents and regis- 
trants. This leads to considerable hardship. It means 
that registrants of other states who drive commercial 
vehicles of the heavily loaded types mentioned through 
one of these smaller states can take advantage of the 
reciprocity law, whatever that may be; and, provided 
that the capitalization of the company is big enough to 
support enough trucks, there is no reason that such an 
interstate-commerce carrier may not perpetually pass 
through such a state without the payment of any sub- 
stantial sum. When it is realized that such a carrier, 
being in the business of passing through and doing it 
systematically and consistently, does actually commit 
wear-and-tear on the highways to a much greater extent 
than any registrant within the state, it can be seen that 
here is a situation which makes for injustice in taxation. 

In the future, it unquestionably will be a duty of each 
administrator of a state where interstate traffic exists to 
attempt to get from each legislature sufficient control to 
receive adequate pay from this type of commercial motor- 
vehicle. In its application to such vehicles, the loading 
law is an exercise of the police power and can be en- 
forced irrespective of where the car is registered. It is 
a rule of constitutional law that a state may do what- 
ever is required for the regulation of traffic for safety 
and convenience in the exercise of its police power. To 
summarize, 
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(1) Loading is considered from two viewpoints, those 
of total road-load and of loading to registered 
capacity, in relation to wear-and-tear on high- 
ways and to safety 


(2) The “leeway” principle is a dangerous one 


(3) Interstate traffic creates hardship under existing 
laws 


INTRASTATE AND INTERSTATE MOTORCOACHES 


Within a comparatively. short period of time a new 
method of passenger transportation by motor vehicle has 
come rapidly into the foreground. This is the trans- 
portation of passengers by “bus,” so-called. In almost 
every state, curtailment of railroad-train service has 
caused a demand for a more convenient and frequent 
means of transportation between cities and large towns. 
To meet this situation and commencing about 1921, 
organizations to run motorcoach lines have been formed. 
In a general way, no attempt was made by any state to 
regulate these upon their organization, except that most 
states recognized at once the necessity of requiring some 
larger license fee from this type of passenger-carrying 
vehicle than from others; but, with the lapse of time and 
the great success of the project, it has become necessary 
in many jurisdictions to establish regulation of such a 
nature that, in justice to the persons to be carried and 
to those persons who might be in competition with the 
carrier, and more specifically in justice to railroads, 
cach shall have effective control. Consequently, laws 
have been adopted all over the United States that specify 
regulation of the vehicles employed in this type of motor- 
vehicle transportation. By these laws routes, speeds, 
stops and schedules are determined by some state de- 
partment that considers and decides on the basis of a 
certificate, in the character of a charter, often stipulat- 
ing exactly what the operation of the line must be, the 
equipment and details, the running schedules and, in 
general, giving out a complete supervisory decree under 
which the line must operate. 

The regulation adopted has in general proved effective 
and inexpensive. One serious criticism of it is that the 
decree which states the various limitations of a motor- 
coach line is determined principally from the standpoint 
of transportation, and the traffic desirability of the 
vehicle is not sufficiently considered. The motorcoach 
is authorized and allowed on the highways as a trans- 
portation vehicle to carry a certain number of passen- 





Fic. 7—LBEGALIZED LOADING or A Motor TRUCK 


This View Illustrates the Appearance of a Commercial Vehicle 
That Bears a Load not Greater Than That Specified by Law 
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gers, comfortably and properly seated, but the determi- 
nation as to what a vehicle the size of a motorcoach, with 
a potential and possible speed equal to that of an ordi- 
nary large passenger-car, will do to the traffic on the 
highway, has not been made. There seems to be no rea- 
son to expect further legislation on this subject of intra- 
state motorcoaches, so far as the authorization of routes, 
general equipment and service is concerned, but even- 
tually some more carefully supervised exercise of the 
police power must be had whereby motorcoaches will be 
caused to run in less congested traffic. In other words, 
motorcoaches will be routed over highways that are not 
congested, even if that is a longer distance between 
terminals. This will have to be done for the sake of 
other traffic and, in the end, this will probably be a prin- 
ciple that can be applied also to large commercial motor- 
vehicles along the general lines indicated under a former 
point. The relation between the motorcoach and traffic 
is indicated in Figs. 8 and 9. 

The police power over the motorcoach, both intrastate 
and interstate, is positive and complete, but the effect of 
police regulation is lost because the penalties are inade- 
quate. All that police power generally permits is regu- 
lation by prosecution of an operator. This means that 
its effect on the proposition as a whole is small. Where, 
in the case of an intrastate motorcoach, an organization 
has received from the state what to all intents and pur- 
poses is a franchise, the state has a hold upon the oper- 
ator which can be exercised through discipline by the 
authority granting the franchise. When this is estab- 
lished the danger that any such organization will forfeit 
its valuable right to operate by continued mismanage- 
ment of a line will be very remote. 


THE INTERSTATE MOTORCOACH 


The interstate motorcoach as a carrier comes under 
the same interpretation of the law hereinbefore referred 
to in the discussion of interstate freight carriers. The 
interstate motorcoach cannot be required, under the de- 
cisions, to have the question of public convenience and 
necessity passed upon and, if passed upon unfavorably, 
to be excluded from a state, because the theory and prac- 
tice of interstate commerce is to allow freedom for the 
citizens of one state to pass through another; so that 
the limit as to what may or may not be done in the re- 
striction and management of the interstate motorcoach 
engaged in carrying passengers in the state seems to be 
closely determined. An interstate motorcoach company 
may unquestionably take up a passenger from inside a 
state and carry him to any point outside, or may pick 





Fic. 8—TuHe Mororcoacnw tn Its RBLATION TO STREET TRAFFIC 
On Account of Its Size and Great Possible Speed, the Activities 
of the Motorcoach Should Be Regulated, Special Consideration 
Being Given to the Traffic Conditions on Each Highway on Which 

It Is To Travel 





Fic. 9—EFFECTS OF THE MoroRcoACH ON TRAFFIC 
Another Phase of the Traffic Conditions to Which the Motorcoach 
Needs To Be Adjusted Is Illustrated in This View 


up a passenger outside a state and carry him to a point 
inside, or may carry a passenger through a state; but it 
is not interstate commerce for one of these interstate 
vehicles to pick up a passenger within a state and de- 
liver him to another point within the same state. Police 
regulation will act in this latter case. It also seems en- 
tirely feasible and right and in line with decisions that, 
while a state may not determine what vehicles may or 
may not come into a state, yet it is within the police 
power of a state to make reasonable regulations as to 
where such vehicles may go, so that in the future it is 
probable that interstate motorcoaches will be routed. 
Such steps would have been taken earlier as a solution 
in certain of the states if the situation had been fore- 
seen early enough to secure the power under statutory 
law to do these acts as a part of the exercise of the 
state’s police power. 

It has been thought necessary by some writers and 
lecturers on this subject for each state to go to Congress 
to receive an enabling act for the management of inter- 
state vehicles. It seems entirely clear to me that no need 
exists for any United States legislation unless it should 
prove necessary in the future to limit the number and 
character of the vehicles themselves. So far as the 
operation of the vehicles within a state is concerned, pro- 
vided no unusual discriminatory regulation occurs and 
the regulation itself is in the exercise of police power 
and treats all the vehicles of similar classes alike, it 
would seem possible to accomplish everything needed 
through state laws. 

The motorcoach, in general, is a traffic-vehicle that, on 
account of its size and great possible speed, creates a 
tremendous hazard on the highways. It ought not to be 
permitted to run at will, but should be regulated and 
have specifications carefully prescribed as to all its activ- 
ities, with special consideration of the traffic flow on 
every highway on which it is to travel. To summarize 
motorcoach considerations, 


(1) The intrastate motorcoach is under adequate con- 
trol by existing laws, but any determination of 
desirability for its purposes should include a 
consideration of the traffic in which it will run 

(2) The interstate motorcoach is not controlled at all. 
States need new laws to authorize motorcoaches, 
to route them and to manage them 


SPEED 


In most jurisdictions the measurement of what a 
proper speed is on the highway, is determined by the 
test as to what is reasonable at a given place under the 
conditions that exist there. The principle is summarized 
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in statutory direction that one may proceed at a reason- 
able rate of speed. Sometimes “prima facie’”’ speed-rates 
are prescribed as well; that is, the statute, instead of 
relying upon the courts for an exact interpretation, 
actually provides in addition to the reasonable-rate 
proposition, a determination as to what shall constitute 
that rate. The prima facie rule is a rule of evidence. 
Jt means that where a prima facie rate is prescribed in 
the statute the reasonable rate that it interprets still 
obtains as the real basis for decisions but that, if the 
prima facie rate is exceeded, the burden of proof is on 
the person who has exceeded it. 

Perhaps an example will best illustrate the prima facie 
situation. If the prima facie rate prescribed by law on 
an open highway be 30 m.p.h. and a person is arrested 
for driving 28 m.p.h., the burden of proof that he was 
speeding is on the officer who arrests him. If, on the 
other hand, he was proceeding at 32 m.p.h., the officer 
has only to prove the speed and, forthwith, the burden 
of proof that the speed was reasonable is on the person 
who was arrested. 

It is common all over the United States, even where a 
reasonable rate of speed is the basis for towns and cities, 
to put up signs that usually are worded “Speed 15 Miles 
an Hour,” or something like that, and sometimes those 
speeds are enforced. An interpretation of this activity 
is entirely simple if one remembers that the persons 
who in the last instance decide what is a reasonable rate 
of speed at any given place are the authorities who en- 
force it. If, then, these officials have a sign put up and 
the courts back up the opinion as being a proper inter- 
pretation, then to all intents and purposes that sign is a 
warning that the reasonable rate of speed for that par- 
ticular place is as stated thereon. 

Grounds for criticizing such signs exist. They usually 
are not expressive of the exact case because, on account 
of brevity, they do not indicate the whole situation. The 
sign ought to be worded, in effect, 


A Reasonable Rate of Speed for This Place Is Con- 
sidered To Be 15 Miles an Hour.—Board of Selectmen. 


If such a sign were made, it probably would not be 
any more effective, but it certainly would provide a 
better ground-work for a legal prosecution of persons 
who exceed that speed. Without question the reasonable- 


rate-of-speed law is far more elastic, far better qualified 
for use in court decisions and better in every way than 
Those states that have in the 


a fixed-rate-of-speed law. 





Fic. 10—CoONGESTION OF TRAFFIC DUB TO SLOW VEHICLES 
As a Part of a Reasonable-Rate-of-Speed Law, It Is Necessary To 
Consider the Slow, As Well As the Fast, Vehicle and To Make 
Speed Rules gnd Regulations Se That, in the Future, Only Those 
Vehicles Will Be Allowed on the Highway Which Can Attain a 
Reasonable Traffic Speed When Everything in Connection with the 


Problem Is Considered 
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Fig. 11—THe Mororcoacu In Its RELATION TO Roap RENT 
Size, Weight, Carrying Capacity and Speed Capability Are Factors 
That Have a Bearing on Determining Regulations Regarding What 

Share in Road Rental the Motorcoach Should Assume 


past had fixed rates of speed are gradually discarding 
them in the light of enforcement of the reasonable-rate- 
of-speed law in other states. 

It is sometimes claimed that, in certain jurisdictions, 
court convictions cannot be had under anything but a 
fixed-speed law. Such is still the claim in some states. 
If that is true, then it is because the reasonable-rate-of- 
speed doctrine has not been understood and applied by 
public sentiment. In every jurisdiction in the United 
States authority and direction, so far as speed is con- 
cerned, should be available to arrest for exceeding what 
is reasonable at any place under the conditions as they 
exist; and the police, the arresting authorities, the courts 
and all enforcement agencies ought not to be restricted 
by any definite and distinct rule as to what to do, by the 
direction of a specific speed. To have a specific speed 
that is illegal based on the interpretation of a statute at 
a fixed mileage is to invite all kinds of abuse under cover 
of the law. The proper form of law is to have, either 
with prima facie speeds or without, a broad and definite 
requirement for such control of the motor vehicle as will 
meet the emergencies of the situation in every place 
where the vehicle is. A reasonable-rate-of-speed law is 
a law following out this plan, and it will work with the 
highest degree of success if properly enforced in accord- 
ance with its letter and spirit. 


AVERAGE SPEED 


Several characteristics of speed exist which, in the 
light of the foregoing, might well be discussed briefly. 
The first might be designated as the “average rate” of 
speed. On highways where traffic is heavy and con- 
gested, composed of many kinds of motor vehicle, with 
heavy loads and without, with differing speeds and under 
the management of widely differentiated intelligences, 
the speed rule ought to be that the average speed of a 
line is the reasonable speed for that highway. All the 
vehicles in each line of traffic must travel at a uniform 
rate of speed. The slowest vehicle in the traffic sets the 
speed, and no passing from the rear should be allowed 
under such circumstances. 

It will be understood readily that the situation which 
is created by such traffic is burdensome, and that it takes 
longer than it ought to go from one place to another. 
Therefore, it soon will be necessary to begin by the prin- 
ciples of routing, which have been hereinbefore referred 
to, and by prohibitory laws on the registration of vehicles 
not fast enough to keep up to a reasonable rate of speed 
to move this traffic along as a whole fast enough to make 
it profitable as a means of transportation. When it be- 
comes unprofitable for certain of the slower vehicles to 
be maintained for processes of transportation, and where 
they cannot be routed over highways that are not con- 
gested, then an immediate result will be that the freight 














and persons carried in such vehicles will seek some other 
methods of movement than highway transport. 

What has been said about average speed, by the very 
nature of conditions, relates mainly to the very large 
commercial motor-vehicle. The passenger-carrying motor- 
coach is a vehicle that is capable of maintaining the 
speed of any line so that it does not enter into this par- 
ticular phase of the discussion. The unwieldy, heavy, 
slow-moving commercial-vehicles, and the other vehicles 
that are not able to keep up, must be controlled by rout- 
ing, by distribution or by the assignment of a time when 
they may travel on certain highways, which time will be 
when traffic on such highways is lightest. 

A certain result of crowded and congested conditions 
is bound to be a successful attempt on the part of 
builders to speed up the slow-moving vehicle by better 
speed construction. The builder will find it necessary to 
place larger and larger commercial mvtor-vehicles upon 
pneumatic tires, and to develop the pneumatic-tire carry- 
ing-capacity to a point where it can sustain even the 
greatest loads now being carried; then, by an adjust- 
ment of the engine unit and by the construction of the 
whole car, to make a speedier car. Conditions of trans- 
portation are sure to demand this. The pneumatic tire 
is being used more and more upon commercial vehicles, 
and the average speed that can be attained by them is 
being increased. If such an evolution comes to pass, 
then the present slow-moving vehicle of large capacity 
will be used only for the carrying of unusual units of 
freight. The motorcoach is already the type of vehicle 
that the large truck probably will be as soon as trans- 
portation conditions call for its development. 

A slow car on the highway is as great a highway- 
traffic menace as can be found anywhere. It is almost 
impossible to expect human nature to withstand the 
strain of following such a car indefinitely when it is 
traveling along at a lower rate of speed than the follow- 
ing car can easily average; so, sooner or later, an attempt 
is bound to be made to pass the slow-moving vehicle, 
creating a traffic hazard in connection with the line go- 
ing the opposite way. The more congested the traffic is, 
the greater is the hazard. The slow-moving vehicle 
causes many accidents in this manner, although, more 
recently, the driving everywhere has improved to an ex- 
tent such that the ordinary operator is not nowadays 
caught by such conditions frequently. It is necessary, 
as indicated in Fig. 10, as a part of a reasonable-rate-of- 
speed law, to consider the slow as well as the fast car 
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and to make speed rules and regulations on the minimum 
basis so that, in the future, only those cars will be 
allowed on the highway which can attain a reasonable 
traffic speed when everything in connection with the 
problem is considered. Regarding speed, we find that 


(1) The best speed-law is that which prescribes a rea- 
sonable rate of speed 

(2) Vehicles must be capable of maintaining the aver- 
age rate of reasonable speed on the highway 

(3) The tendency of the situation is to evolve faster- 
traffic motor-vehicles of a large type 


RESTRICTIONS AS TO SIZE OF VEHICLES 


This is a subject that can be covered very briefly, 
Conditions of traffic have long since brought it to a head 
and have made it necessary in every jurisdiction to sur- 
round the larger types of vehicle with restrictions. These 
restrictions cover height and width. More recently, 
legislation has been generally passed restricting width 
when loaded. As necessity increases and the so-called 
“road rent” of a big vehicle such as that shown in Fig. 
11 becomes higher, it will be natural that legislatures 
will restrict the size or the width limit of large vehicles 
even more. The tendency probably will be to throw the 
carrying of freight into smaller, faster moving vehicles. 
The condition of traffic itself will determine this, just as 
heretofore demonstrated in the case of the large com- 
mercial vehicle. 


CONCLUSION 


Summarizing finally, all the subject heads of this paper 
which deal with the present problems of administration 
and enforcement that are now before the states are prop- 
erly subjects for standardization. The problems are be- 
coming more, rather than less, pressing. The state’s 
viewpoint, taking into consideration the welfare of all 
the people who use the highways, will demand more and 
more management and restriction. Engineers and 
builders will realize that, while the construction and 
building of motor vehicles is bound to follow the demand, 
yet that demand can be anticipated to some extent and 
led into a type of vehicle which is capable of average 
performance when considered in comparison with all the 
other motor vehicles. It will certainly be one essential 
of the traffic of the future that all the vehicles concerned 
in it are as nearly as possible of the same average size, 
capable of the necessary speed and restricted as to speed, 
weight, width and route. 








WILLIAM M. MYERS 





PINAL meningitis caused the very sudden and unexpected 

death on Oct. 14 of William M. Myers, sales engineer of 
the Johnson Co., of Detroit. In the 10 years of his connec- 
tion with the company he had not lost a day on account of 
sickness but was seized with a violent attack of earache at 
noon on Oct. 13 and passed away at 4 o’clock the next morn- 
ing. Mr. Myers had been a member of the Society since 
March, 1921. 

Born in Camden, N. J., in 1881, he was graduated from 
the Spring Garden Institute, Philadelphia, in 1898 with 
the degree of mechanical engineer after a 2-years’ course of 
day-and-night study. His business career included 7-years’ 


general experience in machine shops; 1 year in the engineer- 
ing department of the duPont Powder Co., engaged in the 
installation of machinery; 2 years as manager of general en- 
gineering and experimental work for the Bell Engineering 
Co., of Camden; 4 years as motor-truck engineer for the 
H. A. Bowen Co.; 2 years as experimental and designing en- 
gineer for the Vulcan Motor Devices Co.; 2 years in design- 
ing and experimental work for the Cutler-Hammer Mfg. Co., 
of Milwaukee, and finally 10 years with the Johnson Co., of 
which the first five years were devoted to experimental engi- 
neering and designing. Subsequently he became sales engi- 
neer for that company. 


A 


Vol 


By . 


aA 


anh etiuwsa 2h tt etc ee Oh Ct ek. eee 


- 


‘ew we ee 


me SH F Ft 


See DO DM Cec bee bee Be 


\ 
_ 


| eel 
- 


i 


i- 


Vol. XVII 


December, 1925 





Engine Corrosion—Its Causes and 
Avoidance 


By Frank JARDINE! 


ABSTRACT 

«ft sonnet in gasoline engines is generally be- 

lieved to be due to sulphuric acid formed by the 
combination of sulphur carried in low-grade fuels and 
oils with water that enters or is generated in the en- 
gine. Much of this trouble occurs in winter and may 
be traced directly to the action of water that con- 
denses on the inside of the cylinders and crankcase 
when a cold engine is started. The water destroys the 
oil-film and comes into direct contact with metal of the 
pistons, cylinders and other parts, causing them to 
rust. If this occurs and the lubricating system does 
not supply more oil to the surfaces immediately upon 
the restarting of the engine, scored cylinders and 
pistons are likely to result, or, if the engine is stopped 
before it is warmed up, condensation and rusting will 
be rapid and will result in excessive wear. 

The only completely successful method of dealing 
with the condensation and rust problem is to provide a 
lubricating system that will begin to function as soon 
as the engine is started. The splash system has been 
found to meet this requirement best. If pressure-feed 
systems are used, it is recommended that 

(1) The oil-pump be located in the sump 

(2) No oil-screen finer than 30 mesh be used 
over the intake and it should have a 
bypass 

(3) Oil lines be as straight and as short as 
possible and not less than, % in. in 
diameter 

(4) Connecting-rods have a diametrical clear- 
ance of 0.0015 in. and a side clearance of 
0.0060 to 0.0080 in. for oil 

(5) Light oils be used in winter 


Road-tests have not confirmed the common belief that 
use of thin or diluted oils results in rapid wear of pis- 
tons and cylinders. A castor-oil film is more resistant 
to the action of water than a mineral-oil film and it 
is suggested as an inside coating in engines that are 
stored during cold weather. 


ORROSION in gasoline engines can be traced, in 
practically all cases, to condensation of the water 
vapor in the gases of combustion and of moisture 

in the air upon the cold surfaces of the cylinders and 
crankcase walls. It is found in the form of rust in 
crankcases and cylinders and is made evident by etched 
wristpins, valve tappets, timing chains and other engine 
parts. 

The most commonly accepted theory for the cause of 
corrosion is the action of sulphuric acid, which is formed 
by the combination of sulphur in the fuel and lubricat- 
ing oil with water entering or generated in the engine. 
According to A. Ludlow Clayden, water collects in the 
engine at the rate of 80 cc. per hr. at zero temperature. 
The rate at which the sulphur collects would, no doubt, 
depend largely upon the sulphur content of the fuel and 
oil used. Sulphuric acid as a corrosive agent will not be 
dealt with in this paper, which is concerned only with 
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water, its sources and effects, and means of avoiding its 
presence or of neutralizing its effects. 


How WATER GETS INTO THE CRANKCASE 


Water may enter the crankcase of an automobile as a 
result of blow-by of the gases of combustion past the 
pistons and by condensation of the water vapor on the 
walls of the crankcase. In the present design of internal- 
combustion engines it would be difficult to eliminate 
either of these causes entirely but conditions can be im- 
proved considerably. 

Ideal conditions for condensation exist when starting 
a cold engine, namely, hot moisture-laden products of 
combustion in contact with cold metallic cylinder-walls. 
The water thus formed literally runs down into the 
crankcase until the temperature of the cylinder-walls 
rises above 110 deg. fahr., when condensation ceases. 
Condensation is practically negligible in the warmer 
months and, if a small quantity of water is condensed, 
it will be evaporated rapidly at the higher temperature 
that is quickly reached by the engine. The period of 
condensation in an engine that is started at a temper- 
ature of 10 deg. fahr. has been shown to vary between 
2 and 10 min., the time depending upon the design of 
the engine and particularly upon the size and the type 
of the cooling system used. Condensation proceeds for 
a considerably longer time but at a much slower rate in 
the crankcase and on the cams, tappets, timing chain 
and other metallic parts that are in contact with the 
warmer atmosphere. 

It has been found by close observation that the water 
rarely collects in large quantities. It appears in fine 
globules about the size of a small pin-head and takes 
considerable time to collect. The crankcase proper 
usually becomes warm enough, when the car is operated 
in winter, to keep it free from ice except under the most 
extreme weather-conditions, but the pan often becomes 
lined with ice from the oil level to the top of the pan. 
This ice melts sooner or later and the water finds its 
way into the oil. If the fine drops of water freeze in 
the oil, they gather into a solid mass around the pump 
screen. 


DESTROYS OIL-FILM AND ATTACKS METAL 


The effects of water deposition and means for com- 
batting them, particularly as related to pistons and cylin- 
ders, have been the subject of extensive study in the 
laboratories at Cleveland of the company that I repre- 
sent. The first effect, which is aided by the presence of 
large quantities of raw gasoline due to excessive use of 
the choke when starting, is to destroy the oil-film that 
remains on the cylinder-walls after the engine was last 
stopped. This allows water to come into contact with 
the bare cylinder-walls and, unless the lubricating sys- 
tem delivers fresh oil to these parts immediately upon 
the starting of the engine, severe wear or scoring of the 
pistons and cylinders will result. If the engine is 
stopped after a minute or so of running and before the 
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cylinder-walls have warmed up or before any fresh lubri- 
cant has been supplied, the water remaining in contact 
with the walls will cause rusting. Rust will cover the 
cylinder-walls in a remarkably short time and will act 
as an abrasive when the engine is started again. We 
have discovered instances in which the cylinder-walls 
were completely covered with rust in less than % hr. 
and, in one exaggerated case when water was used in the 
crankcase instead of oil, the pistons rusted so tightly in 
the cylinders within 10 min. after stopping the engine 
that they had to be driven out. 


PROMPT SUPPLY OF FRESH OIL NEEDED 


The only method that we have been able to discover 
for successfully combatting the destruction of the oil- 
film by water condensation is to supply fresh oil to the 
surfaces at least as fast as the water gathers. This 
method has been uniformly successful in all cases but 
its application has been exceedingly difficult in a few 
cases. Conditions can be improved by using short water- 
jackets, by steam-cooling, by thermostatic control of the 
cooling-water circulation or by the use of radiator 
shutters to raise the temperature of the cooling-water 
above 110 deg. fahr. more rapidly. 

The problem of assuring a quick and positive oil- 
supply involves many complications. The old-fashioned 
splash-system of lubrication to pistons and cylinders is 
the simplest, surest and cheapest method of accomplish- 
ing the object that has been developed. It will supply 
oil to the pistons and cylinders immediately upon start- 
ing the engine, regardless of temperature or of the vis- 
cosity of the oil. We have found that engines in which 
this system is used are uniformly free from cold-weather 
lubrication troubles and from rust. The full-pressure 
‘system of lubrication may be rendered completely in- 
operative for periods of from 5 to 15 min. on a very cold 
day. This time has been determined by setting up vari- 
ous engines in a refrigeration room and turning them 
over with a dynamometer at 1000 or 1500 r.p.m., after 
having removed the cylinder-heads and cut a section out 
of the pistons so that the instant any oil reached the 
cylinder-wall it could be seen. 


PRESSURE-FEED SLOW IN COLD WEATHER 


If water builds-up in the oil-pan, as it will do when an 
engine is given a series of short low-temperature runs at 
comparatively long intervals, ice may form around the 
pump inlet-screen and block it indefinitely. Many cases 
of burned bearings have resulted from this. If the oil 
is fresh and of medium or heavy grade, it will not pass 
through the ordinary pump-screen at a temperature of 
10 deg. fahr. or lower. If the oil-pump is located high 
on the engine, as on the end of the camshaft, it will not 
lift cold viscous oil out of the sump. If connecting-rod 
bearings are smooth and are fitted to less than 0.0015-in. 
diametrical clearance and 0.0060 to 0.0080-in. side clear- 
ance, it will be found practically impossible to force cold 
oil through the bearings at any pressure. We have fitted 
a plain grooveless connecting-rod to a crankpin, using 
the clearances mentioned and connecting the bearing to 
an Alemite grease-gun and a pressure-gage. Using 
straight Mobil A at 0 deg. fahr., a pressure of 500 lb. 
per sq. in. failed to force any oil through the bearing in 
a period of more than 15 min. However, conditions 
were much improved when thinner oils were used, al- 
though the 0.0015-in. diametrical clearance and 0.0080- 
in. side clearance were still necessary to allow it to pass. 

We have.tried many methods for overcoming the slug- 
gish operation of pressure lubrication-systems at low 


temperatures. These have included direct feed to the 
pistons and cylinders, the grooving of connecting-rod 
bearings and the drilling of connecting-rods to permit 
the oil to escape more easily. These means, however, all 
depend absolutely upon the functioning of the oil-pump 
and oil-screen and carry with them the danger of over- 
oiling in warm weather. Finally we have come to the 
decision to make the following recommendations, which, 
if followed, will be found to deal effectively with the 
cold-weather lubrication problem and without involving 
any danger of over-oiling in warm weather: 


(1) The oil-pump should be located in the sump, 
preferably in the center of the engine 

(2) If a screen is used to cover the oil intake, it 
should not be finer than 30 mesh and should 
be provided with a by-pass that will allow di- 
rect suction from the sump in case the screen 
becomes clogged with ice 

(3) All oil-supply lines should be as straight and 
short as possible and of generous diameter; 
oil pipes should be % in. in diameter and 
crankshaft ducts should be at least 3/16 in. 
in diameter 

(4) Connecting-rods should have no less’ than 
0.0015-in. diametrical clearance and 0.0060 to 
0.0080-in. side clearance 

(5) Light oils should be used in winter 


THIN OIL DoES Not RESULT IN WEAR 


Direct control of the kind of oil used in winter is, of 
course, out of the hands of the car builder, but he can 
do considerable through his service-stations to bring 
about a more general adoption of the practice on the 
part of the public of using light oils in cold weather. 
Many engineers believe that the use of thin or highly 
diluted oils will result in excessive wear of the pistons 
and cylinders, if not in their actual scoring. Our tests 
have not indicated that this is so. We ran one road-test 
of 5000 miles, much of which was at speeds of 40 m.p.h. 
and over, using a 50-50 mixture of kerosene and Mobil 
A in the crankcase. The preceding 5000 miles had been 
run under the same conditions except that straight Mobil 
A was used. In each case the oil was changed after 
each 500 miles. The total amount of cylinder-wear for 
the run in which kerosene was used averaged 0.00025 in., 
while for the run with straight Mobil A the wear was 
0.00050 in. by actual measurement. I do not mean to 
imply by this that the thinner the oil the less the wear, 
but only to show that thin oil will not result in seizure 
or excessive wear. We would prefer thin oil to no oil 
at all. 

Use CASTOR-OIL IN STORED CARS 


A few words about corrosion of engines that are held 
in storage during the winter may be of interest. Or- 
dinary temperature-changes from day to day are suffi- 
cient to produce considerable condensation on the inside 
of crankcases that are exposed to such changes. It has 
been found that ordinary mineral-oil films are destroyed 
rather quickly when in contact with water, with conse- 
quent rusting in proportion to the amount of water 
present and to the time of exposure of the metal to the 
water. If, however, castor-oil is used, the film is much 
more resistant to the action of the water and the rust 
that does form is little more than a coloration of the 
surface rather than definite corrosion, as when mineral 
oil is used. Castor-oil cannot be used, of course, for 
automobile engines when driving, because of its ten- 
dency to become sticky, but it should be of value when 
engines are to be stored for a considerable time in cold 
weather. 
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By Josrrxu L. Scort' 
AUTOMOTIVE TRANSPORTATION MEETING PAPER Illustrated with PHoroGRAPHS 
ABSTRACT product is placed in the hands of only competent and 
WO years ago the Pennsylvania Railroad Co. con- FUSpORaEnEs SPIENNIES. 
tracted with a Philadelphia general haulage firm to N September, 1923, the Pennsylvania Railroad Co. 
demonstrate the handling of less-than-carload freight | selected Scott Bros., who have been engaged in the 
by motor truck. Two operating units were placed in general hauling business since 1868, to demonstrate 
ieee in a very congested traffic territory on the main the handling of less-than-carload freight by motor truck 
ine and the experiment proved so successful during a habe ee dD : A in i 
3-months’ period that additional operating units were etween Over es one owningtown = its ARS Se. 
installed on the Maryland, Trenton, New York and Two units were placed in service in this experimental 
Atlantic divisions. The Trenton division is now en- operation, with truck-masters and helpers. In selecting 
tirely motorized for the handling of less-than-carload this division for the operation, the railroad company 
freight. chose a territory having continuously heavy traffic, ex- 
Uninterrupted daily truck-service is now given to tremely complicated conditions for the handling of less- 
469 cities and towns in the four States of Pennsylvania, than-carload freight, and one of the busiest sections of 
New Jersey, Delaware and Maryland and deliveries are railroad in the Country. Incidentally, more railroad 
f expedited by from 24 to 48 hr. in some cases. Truck- officials were watching this operation than were watch- 
n =, and their helpers travel from 50 to 125 miles ing any like undertaking in any other part of the Coun- 
aily and handle from 20,000 to 60,000 lb. of freight. t The tench re inte 4 exten d 
K The cost per ton-mile for trucking varies from 3 to 10 ry. S WUCES OPSESwee Over 8 uu 32 miles long an 
° cents according to the territories in which the trucks served 27 towns and 28 stations. 
r. operate. After this operation had proved successful for a period 
y From observations and its own experience, the haul- of 3 months, the railroad company realized the possi- 
8 age firm believes that the economic haul for a motor bilities of the motor truck in connection with less-than- 
8 truck is from 50 to 75 miles a day, that further co- carload freight-handling, and installed additional units 
it ordination between railroad systems and motor-truck- on the Maryland, Trenton, New York and Atlantic di- 
1. ing companies will occur, that all motor vehicles en- visions. Of these, the Trenton division is now entirely 
il gaged in common-carrier service should come under motorized for the handling of less-than-carload freight. 
- ivees 4s apaceth a eotar sitinnean toananan aie An uninterrupted daily service is now given hy our 
“ who does not have proper financial standing and does trucks bs ay towns a tac of rae oe Rafer 
. not carry insurance to protect the shipping public, and Vania, Now cereey an SEAWSTS,. Si yadare 4 
that motor-truck builders should see to it that their is coordinated with 1348 miles of daily railroad service. 
iy This coordination has expedited delivery from 24 to 48 
iS 2Scott Bros., Philadelphia. hr. in a number of cases. Transfers of freight from 
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Id Fic. 1—Trucks aT TRANSFER STATION IN TRENTON, N. J. 
Interchange of Less-than-Carload Freight between Railroad Cars and Motor Trucks Occurs in Both Large Cities and Smadl 
Towns. Truck Operating Units Have Been Installed on Four Divisions of the Pennsylvania Railroad and Make Daily 
Deliveries in 469 Cities.and Towns in Pennsylvania, New Jersey, Delaware and Maryland 
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Fic. 2—LOADING TRUCKS OF ONE OPERATING UNIT 


AT 
PEMBROKB, Pa. 

This View Shows a Station in One of the Smaller Towns By Such 

Coordination of Motor Truck and Railroad Service, Deliveries Have 

seen Expedited in Some Cases by from 24 to 48 Hr. The Truck- 


Master and Their Helpers Travel from 50 to 125 Miles 
Handle from 20,000 to 60,000 Lb. of Freight. The 
Mile Varies from 3 to 10 Cents 


Daily and 
Cost Per Ton- 


freight cars to trucks and vice versa are made in large 
cities as well as small towns. A transfer station in 
Trenton, N. J., is-shown in Fig. 1 and a small station 
in the town of Pembroke, Pa., is shown in Fig. 2. 


BUILDING-UP AN ORGANIZATION 


At the time this service was inaugurated, the problem 
of organization arose, but as our firm had been engaged 
in general contract hauling for more than 50 years, we 
were able to pick first class men from our own organ- 
ization who had had several years’ experience in the 
transportation of almost all kinds of commodities. This 
enabled us to render the class of service demanded by 
the railroad company. 

The men selected to. pioneer this operation took as 
much interest in the. success of. the undertaking as the 
railroad officials and the members of the haulage firm. 
Upon. one occasion, one of the truck-masters dropped a 
roll of roofing paper and his truck passed over and dam- 
aged it. The truck-master immediately made a purchase 
of a like roll. at. his-own expense to.avoid a claim for 
damages. against. the trucking firm. This is only one of 
many such acts of loyalty. , 

The truck-masters and their helpers travel from 50 to 
125 miles per day and handle from 20,000 to 60,000 lb. 
of freight divided into from 1 to 600 individual packages. 
They handle the goods so carefully as to reduce to the 
minimum the claims for loss and damage, hence the truck- 
ing service results in a substantial saving to the railroad. 
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The cost per ton-mile for trucking varies from 3 to 10 
cents, due to the different territories that are covered, 
An economic haul for a motor truck is approximately 
from 50 to 75 miles per day, in our judgment, which 
is based upon observation of our general operations, 


COORDINATION WILL ESTABLISH ECONOMIC TRANSPORTA- 
TION 


A difference of opinion as to the advisability of co- 
operation between the railroad companies and motor- 
truck operators seems to exist, but we believe that the 
coordination of the railroad system with the motor truck 
will establish economic transportation. The objection 
to this plan is due to the irresponsible truck operator, 
who purchases motor-truck equipment with practically 
no investment and enters into direct competition with 
the railroads in long-distance hauling, making it un- 
profitable for both carriers. This condition is brought 
about primarily by the merchandising of motor trucks 
by their builders on a basis of practically no cash-down 
payment regardless of the purchaser’s financial responsi- 
bility, thereby establishing irresponsible competition. In 
many cases the operators have no organization and no 
financial standing and do not carry insurance to protect 
the shipping public. Further, they operate illegally by 
overloading and do not come under any federal regula- 
tion. This permits them to carry merchandise in any 
manner or at such rates as they see fit to establish. 
Thus the railroad systems and the responsible truck 
operators are placed ‘at a great disadvantage and unfair 
competition develops. Because of the contractual réla- 
tions existing between the Pennsylvania Railroad Co. 
and my firm, we have been able to serve 469 towns daily 
without an infringement of the law. 

From general observation, we have concluded that we 
are now in a position to predict coordination between the 
motor vehicle and the railroad and to assert that -all 
motor-truck operations should come under state or fed- 
eral regulation, that no one should be allowed to operate 
a motor vehicle in a eommon-carrier service without 
proper financial standing and without carrying such in- 
surance as may be prescribed by law to protect the ship- 
ping public and furthermore, that the motor-truck build- 
ers should supervise the merchandising of their product 
to see that it is placed in the hands of competent and re- 
sponsible operators. If the restrictions outlined are 
followed, the number of trucks that congest the high- 
ways while carrying only one-third of a load will be 
considerably reduced and, irresponsible operators and 
unfair competitors will be @liminated. ! 





— 


HIGHWAY RESEARCH BOARD 


gm Highway Research Board of the National Research 
Council is composed of representatives of those national 
organizations interested in the development of the highways 
of the Country. Its membership includes representatives of 
technical organizations, of Federal and State departments, 
and of higher educational institutions. 

The Highway Research Board functions through an execu- 
tive committee and a director, who is the executive officer of 
the Board. There are research committees, each assigned to 
a major division in highway research. In addition, the 
Highway Research Board conducts special investigations 


- 


financed by industrial organizations. The Board furnishes 
unique auspices under which such work may be carried on 
that is scientific in character and strictly impartial in its 
findings. 

The Board is not of itself a research agency, but serves 
as a national clearing-house for all matters pertaining to 
highway research. In making research information avail- 
able, the Board always gives full credit to those agencies, or 
individuals, responsible for the particular research. The 
office of the National Research Council is in the City of 
Washington. 
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Discussion of Papers at the Semi- 
Annual Meeting 


HE discussion . the four papers. presented by 

C. O. Guernsey, P. M. Heldt, H. E. Maynard, and 

H. Clyde Snook > the 1925 Semi-Annual Meeting 

held at White Sulphur Springs, i Va., June 16 to 19, 

is printed herewith. The authors were afforded an op- 

portunity to submit written replies to points made in the 

discussion of their papers, and the various discussers 

were given an opportunity to approve the stenographic 
report of their remarks before publication. 

For the convenience of the members, a brief abstract 

of each paper precedes the discussion, with a reference 

to the issue of THE JOURNAL in which the paper ap- 


REQUIREMENTS 


peared, so that members who desire to refer to the 
complete text as originally printed and the illustrations 
that appeared .in connection therewith can do so with 
the minimum of effort. 

The discussion of the papers presented by D. P. 
Barnard, 4th; Earle Buckingham; Otto.M. Burkhardt; 
J. R. Cautley and A. Y. Dodge; A. Ludlow Clayden; and 
John O. Eisinger was printed in the November issue of 
THE JOURNAL. The discussion of the paper by Henry 8. 
Baldwin entitled Electric Drive for Gasoline-Propelled 
Motorbus will, it is hoped, be available for publication 
in an early issue. 


IN GASOLINE RAIL-CAR DESIGN 


BY C. 0. GUERNSEY’ 


ABSTRACT 


forget efforts have been made to apply the inter- 
nal-combustion engine to self-propelled rail-cars. 
The greatest development along this line prior to the 
war was in connection with the McKeen and General 
Electric cars that were built from 1906 to 1914. The 
builders of those cars were greatly handicapped by the 
lack of available experience in connection with the de- 
sign of gasoline engines, particularly of the larger 
type. Since the war a gradual development of rail- 
cars has taken place, starting with small converted 
motor trucks and gradually increasing in size and 
adaptability to the service, until now gasoline-electric 
ears of 250 hp. and about 75 ft. in length are available, 
while mechanically driven cars are available up to 190 
continuous horsepower. 

Each of the various drives that have been proposed, 
including hydraulic, electric and mechanical, has vari- 
ous advantages, but it seems probable at the present 
time that the gasoline-electric system will be used gen- 
erally in cars of extremely large size, while the straight 
mechanical drive will be preferable for cars up to about 
200 hp. The advantages and disadvantages of the dif- 
ferent types of drive are given and the service condi- 
tions and design requirements to be met by rail-car 
construction are listed in this paper. The gasoline 
rail-car must be designed for utmost reliability, dura- 
bility and simplicity of operation and maintenance. 
The powerplant and transmission design and the work 
characteristics of the largest present mechanically- 
driven rail-car are described and its operating costs as 
compared with those of light steam trains are given. 
Cars of this type fill a distinct economic field between 
the highway motorcoach and the steam locomotive and 
train. A limited potential market for the sale of about 
230 to 250 cars per year exists.—[Printed in the July, 
1925, issue of THE JOURNAL, ] 


THE DISCUSSION | 
R. McA. Lioyp’:—How are the cars heated? 
Mr. GUERNSEY :—They are heated by a coal-fired hot- 


water heater similar to the old-time Baker steam-train 
car-heater. 





1M.S.A.E.—Chief engineer, 
Co., Philade phi: hs 
?MS. A.E.—Consulting engineer, New York City. 


by MS.AE- Engineer, railway engineering division, General Elec- 
tric Co., Schenectady, N. Y. 


automotive car division, J. G. Brill 


Mr. LLoyp:—Is it not possible to obtain enough heat 
from the exhaust? 

Mr. GUERNSEY:—Not for the normal climate in this 
Country. Often a train must wait at a station for an 
hour or two to meet some main-line train, and, even 
when .the engine is kept idling, the heat is not sufficient 
to keep the car warm. 

J. C. THIRLWALL’:—Mr. Guernsey has described the 
field of the rail-car and has given a fair comparison of 
the advantages and disadvantages of the electric and the 
mechanical drives, but some of the advantages that he 
touched upon might be elaborated upon to advantage 
from the standpoint of the manufacturer of electrical 
equipment. 

We know that the weight and the first cost of the elec- 
tric drive are inherently greater. Probably the efficiency 
of the mechanical drive is somewhat higher after reach- 
ing the third, fourth or fifth speed-gear positions, but I 
doubt if it is as much as Mr. Guernsey stated. No one 
seems to know exactly what the efficiency of a train of 
gears is. Stand-tests show certain results. In service, 
after the bearings have become somewhat worn, the 
alignment is then not so perfect as it was at first and, 
since lubrication varies under different conditions of 
climate and of maintenance, the service efficiency on the 
trains of gearing in actual operation probably is con- 
siderably lower than it is on the stand-tests. 

On the other hand, the efficiency of electric transmis- 
sion varies only slightly with age or with any conditions 
that may develop during the life of the equipment. More- 
over, I do not believe that the difference between the 
two types of drive can be expressed by the relative 
mechanical efficiencies because, on any gear-ratio with 
mechanical drive, the speed and horsepower of the engine 
must vary with the car-speed and therefore it is impos- 
sible, whatever the efficiency, to obtain the full horse- 
power of the engine throughout the entire range of 
acceleration. In the electric drive, however, since the 
engine-speed and the car-speed are entirely independent 
of each other, it is possible to obtain the maximum en- 
gine efficiency throughout the cycle of acceleration. 

Another point is that, when the mechanically driven 
rail-car, on any of the final gear positions, strikes a de- 
celerating grade, the speed of the engine is still tied to 
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the car-speed, and the engine, driven by the wheels, be- 
comes a gasoline pump when power is not required and, 
instead of driving the car, is simply wasting fuel in 
keeping the engine-speed up to that of the car. With 
the electric drive, the throttle can be closed so that the 
engine will develop only sufficient power to maintain the 
desired car-speed under any set of conditions. 


RELIABILITY Is Most IMPORTANT 


The most important point, however, is the reliability 
which Mr. Guernsey emphasized and which I believe has 
the greatest appeal to the railroad man in the long run. 
We know from more than 30 years of experience that the 
electric drive on city and interurban electric cars is the 
most reliable and the longest-lived part of the entire car 
equipment. We have countless records of service on 
trolley-cars in this Country that show that after from 
10 to 15 years of operation, and in some cases as long 
as 20 years, the maintenance of the entire electrical 
equipment on large heavy cars that are comparable with 
those described by Mr. Guernsey averages less than 1 
cent per car-mile. In many services, as in the New York 
City subways and the Hudson & Manhattan tubes, it 
averages only about 0.6 cents per car-mile. We never 
have been able to obtain any records of mechanical trans- 
missions that approach these low costs even in the first 
few years of operation. The mechanical-drive car, as 
shown in the drawings, requires four propeller-shafts, 
eight universal-joints, a set of change gears and two 
sets of bevel-gears. The electric drive requires only two 
spur-gears. Spur-gears on electric cars operate in many 
cases as many as 1,000,000 miles with almost negligible 
maintenance. It seems very doubtful that any system 
of change gears, as used in mechanical drive, can even 
approach such a mileage. The final test might be de- 
duced from some of the historical references made by 
Mr. Guernsey. Between 100 and 125 McKeen rail-cars 
with mechanical drive were put out about 15 or 18 years 
ago and the General Electric Co. turned out 88 gas- 
electric cars. Of the 88 that were sold at that period, 
approximately 60 that we know of are in active service 
today. So far as we can check, none of the McKeen cars 
is being used actively at this time. Very few of them 
are even in service and some of the electric drives that 
the General Electric Co. has sold in the last year are 
being put into some of the old McKeen cars on which 
the original mechanical-drive equipment had worn out 
completely. 


MECHANICAL DRIVE 90 PER CENT EFFICIENT 


Mr. GUERNSEY :—It is true that the electric-drive car 
can run at the full power of the engine at all times. 
With our mechanical drive the engine runs at from 900 
to 1300 r.p.m. at all times in regular service. So far as 
starting the car is concerned, the mechanical drive can 
beat the electric drive. At 900 r.p.m. the engine delivers 
138 hp., and at 1300 r.p.m. it delivers 190 hp. Taking 
the power-loss factors, it would deliver, at 900 r.p.m., 
about from 114 to 120 hp. to the rail with a car weigh- 
ing 55,000 lb. The gas-electric car, with an engine of 
the same size, would deliver 131 hp. to the rail as the 
maximum, whereas, with the mechanical drive, the maxi- 
mum of about 170 hp. can be delivered with a car weigh- 
ing 55,000 Ib. as against an electric-drive car weighing 
74,000 Ib. 

Regarding the action of the engine as a gasoline pump 
when running down grade, the engine can be operated, 


*MS.A.E.—Ch‘ef engineer, Timken Roller Bearing Co., Canton, 
Ohio 








without going beyond governor speed, at any speed at 
which any car should reasonably be operated. If no 
power is needed, the clutch can be disengaged. 

The implied comparison of the McKeen mechanical- 
drive car with the present mechanical drive is not very 
pertinent. To use a two-speed transmission in an auto- 
mobile of the present day even with the automobile’s 
very high power-factor would not be considered good 
practice. Imagine doing that in a class of equipment in 
which the power-factor at top speed is only about 20 or 25 
lb. per ton. I believe that the mechanical drive that in- 
volves a suitable ratio for a steep grade and a suitable 
ratio for straight-away operation on level track, with 
possible continuous use of any of those ratios, should not 
be compared with the earlier drives. 

As for efficiency, the electric drive requires two trains 
of spur pinions and gears, one pair of gears from each 
motor to each axle. In the mechanical drive the drive 
to the two axles is through bevel-gears instead of spur- 
gears and the gears are mounted on roller bearings in- 
stead of plain bearings. Moreover, a single reduction is 
provided in the transmission through helical spur-gears 
running on roller bearings to lap gears, both gears car- 
bonized and hardened and running in oil, hence I am 
sure that actual experience will bear out what we have 
learned by calculations and tests, namely, that the effi- 
ciency can be kept at 90 per cent or better. 


DISTINCT FIELDS FOR BOTH TYPES 


T. V. BUCKWALTER’:—The McKeen car was developed 
under tremendous disadvantages. A suitable internal- 
combustion engine was not available when it was brought 
out and the transmission had only two speeds, so that 
when the comparatively heavy car was accelerated on 
low-speed and then stepped-up into high-speed, the 
change from starting-speed to running-speed was so 
great that the engine could not handle the load. Under 
certain conditions of grade it would run in high at only 
about 300 or 400 r.p.m. with a wide-open throttle. The 
impulses could be counted by the knocking in the cylin- 
derheads. That inability to accelerate in direct drive 
was one of the great weaknesses of the car. 

Some problems may have to be worked out as to the 
life of gearing and other component parts but I think 
they will be solved in time and that a distinct field will 
be found to exist for each type of car. A test has been 
made within the last few months of heavy railroad equip- 
ment that the company with which I am connected is 
trying to help the railroads develop. One car out of an 
order of 1000 identical box-cars operating on one of the 
Middle Western railroads was equipped with roller- 
bearing axles and it has been operated right along in the 
same service with the other 999 cars. The bearings have 
now been run about 25,000 miles very successfully. In 
a comparative test made recently with the roller-bearing 
car and one with plain bearings, both of which had been 
operated for a year and which had traveled about 25,000 
miles under identical conditions, some interesting facts 
were developed. The test was made on the electric rail- 
road between Canton and Akron, Ohio, and a small elec- 
tric-locomotive was used for drawing the cars. The 
power consumed, in volts and amperes, as indicated on 
an integrating wattmeter, was noted at 10-sec. itervals. 
Elements of appreciable error were introduced, because 
of stops for crossings and numerous other things, but 
the indications were that a power saving of about 12 
per cent was effected. That, in itself, is not very great 
but, in measuring the starting resistance, with a start 
and a stop every 10 ft., it was noted that the roller- 
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bearing car required a pull of a little less than 300 lb. to 
start. The weight of the car was a few hundred pounds 
over 61 tons. The car with the plain bearings, fully run- 
in, required a little more than 2400 lb. The ratio is 1 to 
8. These tests appear to indicate that the gas-electric 
car will find its most fertile field in services requiring 
frequent starts, while in services with runs of compara- 
tively long distances, probably not less than 1 or 2 miles 
but certainly under 5 miles, the mechanical-drive car 
will operate more economically because of its lighter 
weight and its higher efficiency. 

If you will look through the records of the Society, 
you: will find a description of a gas-electric locomotive 
or tractor that was designed about 1912 and that was 
much like one of the gas-electric cars described in Mr. 
Guernsey’s paper except that it had a smaller engine and 
operated on the highway. It had four-wheel drive, four- 
wheel steer and four-wheel brakes. Seven of these ma- 
chines were built and all are operating still under very 
severe conditions. They operated about 24 hr. per day 
during the war, handling nearly all of the manganese 
that came into the Country. 


TRAFFIC TENDENCY IS TOWARD MOTORCOACHES 


R. E. PLIMPTON*’:—The paper has given the impres- 
sion that the rail-car has a future in general branch- 
line service, but the information I have gained is that 
most of the branch lines have such light traffic now that 
even the rail-car could not be made to pay. Of course, 
the term “branch line” is rather indefinite. A branch 
may vary from a stub 2 or 3 miles long to a pair of 
tracks 200 miles in length. If a rail-car is operated on 
Mr. Guernsey’s figure of 45 cents per mile, an average 
of 30 passengers at a fare of 1% cents per passenger- 
mile would be required to pay the operating expenses on 
each trip. These 30 passengers represent about 2000 
passengers a month, assuming that one round trip is 
made daily. Suppose, however, that the rail-car carries 
an average of 500 passengers a month. The income will 
then drop to about 11 cents per mile and the fare will 
have to be increased to 6 cents per passenger-mile to 
pay the cost of operating under conditions frequently 
experienced in serving rural territory. Then, as a mat- 
ter of economy, passengers probably will take to the 
motorcoach or to riding in their own automobiles. 

The main reason that the railroads want to use rail- 
cars is that they are trying to make branch lines pay a 
profit. They are not trying to cut down the losses. If 
they could operate for 45 cents per mile on some of the 
branches, they could cut down the losses considerably, 
but on many of them they could not pay even for the 
maintenance of way. 

Some of the branch lines that have been abandoned 
by the large railroad systems are being operated as com- 
munity roads with light rolling-stock. The local banker 
and merchant act as officers of the company without pay. 
Such companies are not financially able to maintain the 
track. They do not have the technical operating talent 
that has been found necessary on the successful rail sys- 
tems and I do not believe they will last long. Such oper- 
ations have been entered into usually where the com- 
munities do not have good highways. 

I think that a great part of the branch-line traffic will 
have to go to the highways. These communities that 
are spending money in the attempt to keep converted or 
make-shift motor trucks in operation on rails, or that 
are paying lawyers to fight the abandonment of these 





°M.S.A.E.—Associate editor, Bus Transportation, New York City. 


branch lines as proposed by the railroads, would spend 
that money to much better advantage if they would put 
it into good motor-transportation companies. I have 
seen country motorcoach lines that can operate fairly 
well for from 15 to 20 cents per mile. That is not true 
of a city line and the country motorcoach lines do not 
give the same service and comfort as the city lines, but 
at least they supply frequent transportation. They can 
make four trips a day whereas, on most of these branch 
railroads, only one round-trip per day is made. 

The New York, New Haven & Hartford Railroad, 
which furnishes an outstanding example of an attempt 
to supply transportation with rail-cars in sparsely settled 
districts, has not done it by furnishing frequent service 
on any one line. It is fortunate in having a network of 
branches so that a car makes 150 or 200 miles per day, 
which is necessary to reduce the operating cost to 45 
cents per mile. The cars have to zigzag back and forth. 
Each community gets only one trip per day and may not 
get that at a convenient time. Only this morning I 
learned that the New Haven Railroad has recently taken 
out incorporation papers for a company to operate motor 
vehicles over the highways, and has thus admitted the 
need of such a service. 

The operating cost of 45 cents per mile mentioned by 
Mr. Guernsey seems unusually low for a large vehicle 
such as his Model 75, either with or without a trailer. 
If it were operated by one of the large systems that 
have to pay the high wages of the railroad brotherhoods 
of employes, the company would have difficulty in get- 
ting the cost down to that figure. It would have to pay 
for overtime very frequently, and for layover time to 
hold its men. It is doubtful if the costs could be kept 
down under such conditions, although this might be pos- 
sible on some of the short lines where the high wage- 
scale of the brotherhoods is not in force. 


RAIL-CARS REPLACE LIGHT STEAM-TRAINS 


Mr. GUERNSEY:—I am glad that Mr. Plimpton men- 
tioned cost, because he apparently has the wrong im- 
pression and perhaps others have, also. The cost of 45 
cents per mile that I gave is for the Model 75, the 190- 
hp. car, and its trailer, a total loaded train-weight of 
120,000 Ib. and a total capacity of 165 passengers in 
addition to 4 tons of baggage. It is not fair to compare 
that kind of equipment with a 25-passenger motorcoach. 
That train will replace, on a main line or a branch line, 
any local train that consists of the usual small locomo- 
tive, a combination baggage-car and smoker and a day 
coach. The smaller rail-cars, as for instance the 70-hp. 
car, which seats 38 passengers and will carry 4000 Ib. 
of baggage, have been operated on short-line railroads 
for more than 200,000 miles at a cost of 17 cents per 
mile, including all charges, such as depreciation, mainte- 
nance, interest, fuel, crew hire, and everything else that 
goes into the actual operation of the equipment. 

That low cost cannot be obtained on the large systems 
where brotherhood rates of wages are paid. The Chicago 
Great Western Railroad has operated one of those 70-hp. 
cars for about 3 years and for a distance that I should 
estimate at perhaps 120,000 miles, at 26 cents per mile. 
That cost does not, however, include interest on the in- 
vestment, which would bring the cost to about 30 cents 
per mile, which is a fair figure for that car in regular 
service. 

Whether the railroads buy these rail-cars because they 
can make a profit with them or because they can cut 
down losses depends upon circumstances, as each case is 
different, just as every motorcoach application differs 
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from others. Speaking generally, the initial purpose in 
buying equipment of this class is to reduce losses on 
runs that the railroads are forced by public demand and 
the regulating bodies to continue. However, it has been 
found that runs that previously. showed tremendous 
losses have built-up traffic and at the same time reduced 
costs to the point where many branch lines have become 
profitable for the first time in their history. I have in 
mind a short-line railroad in Texas that, 2 years prior 
to purchasing gasoline rail-car equipment, applied for a 
receivership to secure a court order permitting it to 
discontinue passenger service. Its losses were $40,000 
per year on that service alone. It put on one of the 70- 
hp. gasoline cars and made a net profit the first year of 
$22,000, or a clear profit of $5,000 above the purchase 
price. 

E. R. JACKSON®:—The company with which I am asso- 
ciated has been building engines for rail-car service and 
a number of installations of these engines has been made. 
It may not be amiss to mention a number of closely allied 
types of equipment that are driven by gasoline engines. 
The Arthur G. McKee Co., of Cleveland, recently built 
an ore-transfer car for blast-furnace work weighing 
100,000 lb. and having a carrying capacity of 100,009 lb. 
This car operates in shuttle service within the confines 
of the furnace property. It is driven by a six-cylinder 
5144 x7-in. engine that drives through a 150-hp. Hele- 
Shaw clutch and a transmission that was designed by 
two members of the Society, Gordon R. Pennington and 
S. K. Wellman, of Cleveland. At present the car is in 
the service of the Perry Iron Works at Erie, Pa., and 
is performing splendidly. This class of work generally 
has been done with electric transfer-cars but, because 
of the danger of a third-rail, the advantage of using a 
gasoline-propelled car is apparent. It looks as if that 
class of work might develop into rather a large field for 
automotive equipment. 

The Pennsylvania Railroad has in service at two water- 
level terminals, Baltimore and Jersey City, a number of 
15-ton gasoline-electric tractors that are used solely for 
switching purposes, that is, for “spotting” cars. These 
tractors are of the four-wheel-drive, four-wheel-steer 
type, are mounted on 56-in. rubber-tired wheels and have 
a tread that straddles the standard-gage track. With 
that type of running-gear they can be driven over the 
rails from one track to another to draw away a freight 
car. The railroad company is somewhat reticent about 
giving information about these tractors but I know that 
they are highly satisfactory and perhaps they offer an- 
other opportunity in the field of heavy automotive equip- 
ment. 

The industrial locomotive used by contractors at 
quarries and mines and in large construction works, 
which formerly was a 3% or 4-ton unit, is gradually in- 
creasing in size. Already some of them weigh 18 or 20 
tons. This equipment operates on rails and is closely 
allied with the development of the gasoline rail-car for 
passenger and freight service. This is another problem 
that I feel that the Society would do well to recognize 


§M.S.A.E.—Commercial engineer, Climax Engineering Cr 
Cleveland. 
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and give some study. Many of these locomotives are 
constructed with great precision and some of the man- 
ufacturers are building them according to the best auto- 
motive practice. 

Mr. Guernsey mentioned the development of the small 
Diesel engine. The company with which I am associated 
has had in operation for 5 months a 300-hp. full-Diesge] 
engine weighing a little less than 45 lb. per hp. in the 
six-cylinder size. It is of the two-cycle type and can be 
supplied in any number of cylinders, as each cylinder is 
a complete operating unit in itself. It is possible that, 
with the placing on the market of this engine, a smaller 
Diesel engine will be developed that may be applicable 
to the smaller sizes of rail-car and locomotive. 


EMPLOYES ACCUSTOMED TO ELECTRICAL EQUIPMENT 


E. J. BRENNAN':—The experience of the Chicago 
Great Western Railroad has been somewhat different 
from that. which Mr. Guernsey has developed in his 
paper.. Any of our engineers can qualify as operators 
of the rail-cars if they really try and it is not necessarily 
true that the oldest man in point of service can demand 
the job whether or not his ability entitles him to obtain 
and hold it. Our engineers have taken more readily to 
the gas-electric car than to the mechanically driven car, 
and we are inclined to disagree with the statement that 
the maintenance of electrical equipment is not generally 
so well understood as that of mechanical equipment. It 
has been our experience that the maintenance of the 
electrical equipment has been handled to much better ad- 
vantage by our forces, because the men have been accus- 
tomed to the repair and maintenance of electric motors 
in our shops and powerhouses and on the locomotives. 
In fact, they are more accustomed to such work than to 
working on the transmission system of a mechanically 
driven car. 

I offer the suggestion that in the list of advantages 
of the electric transmission reliability be placed first, as 
approximately 75 per cent of the failures that we have 
had with motorized equipment has been due to the 
clutch, gears and other transmission elements in the 
mechanically driven cars. 

The development of two bevel-gears meshing with a 
common pinion is interesting to note. Our experience 
has been that it is somewhat difficult to maintain the 
bearings and keep the gears quiet even with an installa- 
tion of one solid gear on the axle driven by a pinion. 

Assuming that the clutch referred to is of the dry- 
plate type, our experience has been that the life of such 
a clutch has been rather short, and it will be of interest 
to observe the performance of the clutch in the test of 
service. 

No comparison of the construction of the gasoline or 
the gas-electric car unit with the usual railroad passen- 
ger coach should be made, because the latter is designed, 
first, to withstand the severe buff, pull and heavy strains 
to which such cars are subjected in steam-railroad ser- 
vice. The rail-car body, in our opinion, should be con- 
structed to accommodate an underframe that is well 
designed to be consistent with the service in which the 
unit is to be used, and the stresses should be subdivided 
between the underframe and the steel body of the car. 
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SOME RECENT WORK ON UNCONVENTIONAL 
TRANSMISSIONS 


BY P. M. 


ABSTRACT 


F automobile builders had available a variable trans- 

mission that was capable of giving any ratio be- 
tween the upper and the lower limits and that sub- 
stantially was equally satisfactory at all ratios from 
the viewpoint of efficiency of transmission, wear and 
quietness of operation, a comparatively large reduction- 
ratio would be used most of the time, because that 
would assure tke greatest fuel-economy. 

Several types of continuously variable gears have 
been used on automobiles, or merely suggested for 
such use. Of these, the systems employing belts and 
friction discs or wheels need hardly be considered at 
present, because of their bulkiness and comparatively 
low efficiency. Much work has been done on hydraulic 
transmissions, chiefly with a view to their use on trucks 
and other Leavy types of vehicle, and to increase the 
average efficiency of transmission it has been suggested 
recently to combine a direct drive with the hydraulic 
gear, so that the loss due to the double conversion need 
be sustained only under conditions of rapid accelera- 
tion and heavy traction. The form of hydraulic gear 
referred to is automatically variable in accordance 
with the torque load. 

Variable-throw-type transmissions have been in- 
vented in great numbers but, so far, little commercial 
success has been attained. The most advanced design 
seems to be the Lavaud, developed in France, which at 
present is being given an endurance test by the French 
automobile builder, Voisin. With this design, the 
torque reaction on the rear-axle housing changes the 
angularity of a swash-plate and thereby varies the 
ratio. The weakest element of a variable-throw trans- 
mission seems to be the ball or roller ratchet, which 
must be made comparatively large for the amount of 
power to be transmitted. 

The Weiss transmission, which was demonstrated at 
the 1924 Semi-Annual Meeting, is in a class by itself; 
hence, a simple explanation of the principle involved 
is given. In England, Constantinesco has been work- 
ing on a transmission combining the variable-throw 
and the inertia principles. In inertia-type transmis- 
sions, the energy supplied by the driving shaft is stored 
up in reciprocating or oscillating weights and is then 
given up to the driven shaft at the same rate at which 
it was absorbed but with the relation between torque 
and speed changed. Although it is possible theoret- 
ically to make use of the inertia principle alone, with- 
out having recourse to a variable-throw device, no prac- 
tical mechanism of this type seems to have been 
evolved as yet.—[Printed in the July, 1925, issue of 
THE JOURNAL. } 

THE DISCUSSION 
CHARLES R. PRATT’:—An hydraulic transmission that 
has driven a 3-ton truck for the last 15 years, has out- 
worn three gasoline engines and is still as good as new, 
has recently been further developed to overcome the 
several objections cited in Mr. Heldt’s paner. Its latest 
model Type F-10 is 9% x 9% x 26% in. in dimensions, 
has a 200-lb. total-weight and will deliver 40 hp. at 1800 
rp.m. It is of the axial-piston type, similar to the 
Waterbury; but, by radical differences in design, it 
removes the objections of excessive size, weight, cost 
and low efficiency on high gear, which exist- in other 

types of hydraulic-piston transmission. 





§M.S.A.E.—Engineering editor, Class Journal Co., New York City. 
*Consulting engineer, Upper Montclair, N. J. 


HELDT 
This Type-F hydraulic-transmission consists of a 
variable-stroke pump and a variable-stroke motor ex- 


actly alike, each having a cylinder barrel with seven 
pistons grouped like the cartridges in a revolver. The 
two cylinder-barrels face each other, with a port plate 
between having semi-annular ports through which half 
of the pump pistons are pumping a high-grade lubri- 
cating-oil to push against half of the motor pistons, and 
half of the motor pistons are pushing the same amount 
of oil through the other semi-annular port to the pump’s 
pistons that are on their suction stroke. This makes a 
continuous flow of pressure oil through straight unre- 
stricted ports, direct from the 
the fluid velocity at no point being greater than the 
piston velocity, instead of being forced through re- 
stricted ports at several times the piston velocity, as in 


all other types of hydraulic-piston transmission. 
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jump to the motor pistons, 


ot et 


Using 
a piston-rod sprocket torque-drive instead of universal- 
joints to drive the “swash-plate” discs at angles of 20 
deg. reduces the pitch diameter of the circle of the seven 
pistons, thereby reducing their tangent velocity over the 


port plate and, by lower fluid-velocity and no “figure-8- 
error” of a universal-joint, attains a higher number of 
revolutions per minute and greater efficiency on high 
gear. The gasoline engine drives the pump’s cylinder- 
barrel, and the pump’s pistons pump oil against the 
motor’s pistons that drive the propeller-shaft and the 
driving wheels. 

The gear ratio is the number of revolutions that the 
pump must make to cause the hydraulic motor to revolve 
once. When both are at full stroke and the pump de- 
livers and the motor receives an equal quantity of oil 
per revolution, then they will both revolve at the same 
speed and their gear will be on “high”; but when the 
pump is reduced to one-tenth stroke it must make 10 
revolutions to make the hydraulic motor revolve once. 
The limit of gear ratio at maximum oil-pressure for 
maximum tractive-effort in hill climbing is the minimum 
percentage of leakage at maximum pressure; and, if it 
is less than 10 per cent then the pump will drive the 
hydraulic motor at a low gear-ratio of 10 to 1, which is 
maximum motorcoach or motor-truck ratio. But in 
starting a car, motorcoach or motor truck from zero 
pump-stroke, the gear ratio starts at infinite low, as the 
swash-plate leaves neutral to begin the increase in pump 
stroke. Also, in traffic, with the pump stroke at just 
beyond the leakage limit, the car will be driven at a 
speed too slow to be observed. 

Hard-steel face-plates on each cylinder-barrel are held 
by roller thrust-bearings within a split thousandth of 
an inch from the hard-steel faces of the port plate, with 
labyrinth packing-rings to check leakage velocity, and 
with cast-iron pistons ground to a perfect fit in the bores 
of their cast-iron cylinder-barrels. The percentage of 
leakage at maximum oil-pressure permits maximum 
hydraulic gear-ratio, and an efficiency that keeps the 
pressure oil within working temperatures. Pressure oil 
leaking into the casing is held there at a pressure of 
15 lb. per sq. in. above the pressure of the atmosphere, 
generated by oil vapor and limited by an air relief-valve. 
This helps the pump’s suction stroke at high speeds. 
Leakage oil from the casing flows through a gravity 
separator-tank that returns it to the pump’s suction 
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through check valves, cool, clean and free from air or 
water, and keeps down the temperature of the trans- 
mission. The high-grade lubricating-oil used for the 
pressure fluid is forced by leakage pressure into the 
center bore of the two main shafts and from there is 
fed under pressure and by centrifugal force to all bear- 
ings. Loss of this oil by leakage and deterioration is 
very slight, and so long as enough remains to drive the 
transmission, all bearings are assured of a flood of pres- 
sure lubrication. 


HYDRAULIC TRANSMISSION CONTROL AND OPERATION 


This transmission is controlled by two pedals geared 
together so that pushing down on either one raises the 
other pedal an equal distance, and a foot on each gives 
positive control of both pedals. The pedals replace the 
clutch, the gearshift and the service brake. 

In neutral position the pump is at zero stroke and the 
hydraulic motor at full stroke, which leaves the gasoline 
engine free to crank but locks the driving wheels except 
for a slight creep when on a steep grade, which creep 
is stopped by the emergency brake if the vehicle is 
parked, or by giving the pump a slight stroke to hold 
the vehicle still in traffic. 

To start forward push the left pedal, and to start to 
reverse push the right pedal. The first advance beyond 
neutral starts the pump’s stroke and starts the vehicle 
at an infinitely low gear-ratio, which uses 100 per cent 
of the gasoline engine’s torque instead of wasting 50 
per cent of it in the slip of a friction clutch. Continued 
advance of the pedal brings the pump to full stroke and 
drives the vehicle on high gear. 

To accelerate to full speed as quickly as possible, kick 
the left pedal to high-gear position where it will be held 
by a cam dwell-point when the feet are removed from 
both pedals. An automatic control then limits the ad- 
vance of the pump’s stroke to the maximum oil-pressure 
for which it is adjusted, whereby the load on the gasoline 
engine is limited to its maximum torque without slow- 
ing down below its efficient speed, and the torque on the 
driving wheels is limited to their maximum grip on the 
road without skidding. This accelerates from rest to 
full speed using all of the gasoline engine’s maximum 
horsepower, with the maximum grip of the tires on the 
road without skidding and without the loss of any time 
in changing to high gear from the neutral position. As 
the load on the gasoline engine remains constant, a fixed 
position of the gasoline throttle at the steering wheel 
regulates the gasoline supply. 

The foregoing operation should be compared with the 
present clutch and gearshift, for the operation of which 
the driver must 

(1) Release the clutch 

(2) Throw the gearshift lever to first 
(3) Step on the gas 

(4) Release the emergency brake 

(5) Throw the clutch in 

(6) Let the car drive a few feet 

(7) Release the clutch 

(8) Let up on the gas 

(9) Throw the gearshift lever to second 

(10) Step on the gas 

(11) Throw the clutch in 

(12) Let the car drive a few feet 

(18) Release the clutch 

(14) Let up on the gas 

(15) Throw the gearshift lever to high 

(16) Step on the gas 

(17) Throw the clutch in 

While an expert driver with clutch and gearshift in 
their best condition will make these 17 consecutive mo- 
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tions in a split second of time for each motion and 
accelerate to full speed without excess racing and slow- 
ing-down of the gasoline engine, jerking the car, the 
motorcoach or the motor truck or skidding the wheels, 
the average driver will lose as much time in making 
these 17 motions as it takes the hydraulic transmission 
to accelerate from rest to full speed and he will not use 
half of the gasoline engine’s continuous horsepower, he 
will wear the gears, jerk the car and wear the tires by 
skidding. 

It is evident that by one foolproof kick on one pedal 
of an hydraulic transmission, a car, a motorcoach or a 
motor truck accelerates perfectly from rest to full speed 
in less than half the time and distance that the average 
driver takes to accelerate the same motor-vehicle im- 
perfectly with a clutch and gearshift that require 17 
consecutive motions of both feet and one hand. 

To stop in the shortest possible distance with this 
hydraulic transmission, bring the pedals instantly to 
neutral and a relief valve limits the oil pressure and 
the braking effect on the driving wheels up to the limit 
of their grip on the road without skidding, or, if four- 
wheel brakes are preferred, the oil pressure developed 
by deceleration can be piped to hydraulic brakes on the 
front wheels, whereby the front wheels are stopped by 
friction brakes at the same time and with the same 
braking effect as the driving wheels are stopped by the 
hydraulic-motor pistons. Further, on account of an 
assured supply of oil and an automatically regulated oil- 
pressure, this braking effect is more reliable and accu- 
rate than is possible with any kind of a manually oper- 
ated hydraulic brake. 

On hills too steep to climb on high gear, leave the 
pedals on high gear and the automatic control will keep 
the gear ratio exactly equal to the gasoline engine’s 
maximum torque at its efficient speed. If held back by 
traffic, bring the pedals toward neutral and the vehicle 
will slow-down, stop and start-up as easily as if on a 
level road. 

On a smooth straight road with no traffic hazards, and 
where any speed is safe, give the gasoline engine all the 
gasoline it will take and slowly advance the forward 
pedal beyond high gear until the gasoline engine begins 
to slow-down. This has left the pump at full stroke but 
has shortened the hydraulic-motor stroke so that each 
revolution of the pump drives the motor more than one 
revolution, the propeller-shaft is making a greater num- 
ber of revolutions per minute than is the gasoline engine, 
and the car is making as many more miles per hour than 
on even high gear, say from 50 to 100 m.p.h. with no 
increase in gasoline-engine speed, because the gasoline 
engine has the horsepower needed to drive it. 

Free coasting with the gasoline engine stopped saves 
gasoline and minimizes engine and tire wear; but, with 
the present gearshift, it is not safe or expedient to coast 
on 1 per cent of the short hills and slight grades, or 
while decelerating for traffic, curves and stops; but, 
with this hydraulic transmission the action is simply to 


(1) Throttle the gasoline to the idling point 

(2) Push the forward pedal as far as it will go beyond 
high gear; then the hydraulic motor goes to 
zero stroke while the pump remains at full 
stroke; this stops the gasoline engine and frees 
the driving wheels for coasting 

(3) Bring the forward pedal back toward or to high- 
gear position, and the coasting car cranks the 
gasoline engine and starts it to driving again, or 
it slows the vehicle down by coasting under com- 
pression 
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(4) Bring the pedals to neutral and the driving wheels 
stop without skidding 


With this easy simple action the average driver of a 
car, a motorcoach or a motor truck, will not miss a foot 
of coasting, will not lose a minute of trip time, will make 
a very material saving in gasoline and minimize engine 
and tire wear. 

As to parking and turning around in small spaces, by 
oscillating the two pedals up and down a fraction of an 





inch per second the car, motorcoach or motor truck will 
oscillate back and forth a few inches per second and 
thus get into or out of a small parking pocket, or turn 
around in a narrow road easily and quickly. 

These are conditions of motor-vehicle control that 
should be met and that the present gearshift cannot 
meet. Hydraulic transmission already has met these 
conditions but producers will not put it into quantity 
production until the public demands it. The public 
should demand and get hydraulic transmission. 


DEVELOPMENT DIFFICULTIES AND THE DESIGN 
OF THE HYDRAULIC-BRAKE 


BY H. E. MAYNARD” 


ABSTRACT 


a principles of hydraulics have long been known 
and the use of a liquid for transmitting power has 
proved safe and reliable in many applications, notably 
in the operation of passenger elevators, hence it was 
natural to make use of these principles in a device 
for controlling an automobile under traffic conditions 
that demand an efficient and dependable braking mech- 
anism. The ideal of equalized braking-effort is sought 
but variation in the coefficient of friction between brake- 
bands and brake-drums and between tires and road 
introduces complications, so we must be content for 
the present with the nearest possible approach to equal- 
ized pressure at the brake-bands. In the hydraulic 
system, pressure is transmitted equally throughout the 
liquid and to the levers that actuate the brake-bands. 
These levers are also designed to transmit the pres- 
sure equally to the brake-bands on all four wheels. 

The author describes briefly the general construction 
of the system but dwells more particularly upon the 
development of the major elements and the difficulties 
overcome in the search for entirely satisfactory mate- 
rials. A slip-joint connection between the brake-pedal 
lever and the piston in the master cylinder was adopted 
to avoid drawing air into the system and producing soft 
pedal-action due to compressibility of the air. For the 
same reason a positive hand-operated plunger-pump 
with a needle valve is used for refilling the master 
cylinder from the supply reservoir. It was necessary 
to develop a flexible hose connection from the rigid 
tubes on the frame to the wheel cylinders that would 
be non-collapsible and also non-expansible under in- 
ternal pressure, and the solution of the problem is 
described. 

Prolonged search for a material that would resist 
temperatures of more than 200 deg. fahr. and that 
would otherwise be suitable for use in the cups that 
provide the seal for the pistons in their cylinders finally 
resulted in the adoption of a special rubber composi- 
tion. The liquid used in the system must remain fluid 
at temperatures well below zero, must not corrode the 
copper tubes or the cast-iron cylinders, must not attack 
the rubber cups and hose nor become gummy. That 
now used with satisfaction is a solution of 50 per cent 
castor oil and 50 per cent alcohol, neutralized with 
potassium hydroxide. 

In a four-wheel-brake system, equalized pressure ap- 
plied to all wheels is believed to give the maximum safe 
braking-effort. When the brakes are applied the center 
of gravity of the car’s mass moves forward and often 





“M.S.A.E.—Engineer in charge of design, Maxwell Motor Cor- 
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#%M.S.A.E.—Director of engineering, Bakelite Conperation : presi- 
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as much as 50 per cent of the weight is transferred to 
the front wheels, consequently equal braking-effort on 
the front and rear wheels assists in stopping all wheels 
at the same time, yet the likelihood of locking the front 
wheels is slight. In simultaneously making a turn and 
braking, with equalized pressure, the shifting of the 
center of gravity toward the front and toward the out- 
side of the turn results in locking the inside rear-wheel 
first, then in succession the outside rear-wheel, the in- 
side front-whéel and finally the outside front-wheel, 
thus automatically giving maximum braking-effort on 
the turn as well as on the straightaway.—[Printed in 
the September, 1925, issue of THE JOURNAL. ] 


THE DISCUSSION 


F. E. Moskovics" :—In addition to suggesting that we 
have metal-to-metal contact, I wish to call attention to 
the fact that the secret of the efficiency and durability 
of the bicycle coaster-brake lies in the fact that it has 
considerable variation in the coefficient of friction. In- 
stead of using two soft metals, the shoes are made of the 
hardest metal and the shell of a somewhat softer one. 
When you think of a bicycle brake 2.0 in. in diameter and 
0.3 in. wide, it begins to open your eyes. I do not think 
anyone ever saw one that was worn out. Some man here 
from the New Departure Mfg. Co. might tell us what the 
proportions of wear are in the coaster-brakes. I think 
there is more to it than appears on the surface. 

Another thing, I should like to hear a little more about 
the mechanical factors of compensation, whether we have 
compensation or do not have it. 

SANDFORD BROWN” :—I am not a brake-lining manufac- 
turer, a brake manufacturer nor a car builder, but I have 
been trying to obtain some information about brakes and 
brake-linings. There seems to be absolutely no standard. 
The car builder, in general, does not seem to know exactly 
what he wants and the brake-lining manufacturer, on the 
other hand, apparently has no means of judging his lin- 
ing in comparison with other makes. I have asked a 
number of lining manufacturers what the standards are 
and how they make their tests, and no uniformity seems 
to exist. 

A car builder will send a test car out with a driver, 
who reports that the lining is too hard or too soft. That 
is a queer way of attempting to judge a thing when vou 
want to set standards of efficiency to work to. I think 
if the car builder would tell the brake-lining manufac- 
turer what he wants and the lining manufacturer would 
make known what he can produce, they would begin to 
get somewhere. 

What is a brake-lining? Fabric linings, whether they 
are molded or woven, have asbestos as their base, and 
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they have cotton and some rubber, gilsonite, linseed oil 
and such things. The brake manufacturer says, 


We make what the car builder pays for. We can 
make a good four-ply lining with 12 or 15 per cent of 
cotton, but they will not pay the price for it, so we put 
in 20 or 25 per cent of cotton, and use short staple 
cotton at that. 


I think the car builder must set up some standard. 
What is it that makes a brake-lining swell? It is the 
bleeding-out of the impregnating material, the gilsonite 
or linseed oil or something like that, which has not been 
properly oxidized. When it is heated it is driven out. 
The same is true of rubber; if it becomes hot enough, it 
will lose its properties, but if it is not heated we have a 
fairly stable condition. Humidity and barometric pres- 
sure cannot be stabilized, but if we have some standards 
to aim at, we can begin to improve some of the charac- 
teristics of the lining. 

CHAIRMAN W. R. STRICKLAND’ :—I do not think co- 
operation has been lacking; the fabric manufacturers 
have worked with a number of car builders in producing 
special linings. 

C. L. SHEPPY”:—My company has conducted extensive 
tests on different kinds of lining. To begin with, the 
life of the lining will depend, of course, on the pressure, 
the amount of lining to perform a given amount of work, 
and_on the heat dissipation. It is a fact that a lining is 
made today that gives about three times the mileage and 
costs about three times as much as ordinary lining. It 
is about three times as hard, and that means that it is 
necessary to put on a high-carbon drum, or the ordinary 
stamped drum must be carbonized and ground. The 
public should be willing to pay that additional cost if it 
wants safety. Then I think the brake-lining people will 
give the car builder what he and the public want. 

CHAIRMAN STRICKLAND:—Can we have some infor- 
mation in regard to the increased use of the brake when 
four-wheel brakes are applied? Is there any answer to 
Mr. Moskovics on compensation? 

A. Y. DopGE”:—I have been experimenting with brakes 
for 4 years and in that time never have found two that 
were exactly alike. If someone will devise a perfect 
brake compensator to compensate the actuating force, 
put it on a car and put four brakes on the car, and each 
of those four brakes is a little different from each of the 
others, what has he gained? He has equalized the force 
to those brakes but that may not be what he wants to do. 

On some occasions two wrongs do make a right. I do 
not want to. admit that the absence of compensators is 
wrong, but I do say that if, in production, you find a 
brake that is.a little more effective than the other three 
brakes on a car, you can easily make those brakes equalize 
when no compensators are used, but when compensators 
are used all the brakes must be more nearly alike. 

Because of the adjustability of the Bendix brake at the 
anchors and-because of the concentric brake-design, we 
have brakes that are more nearly uniform than any 
others I have investigated, but they are not absolutely 
the same, neither is the brake-lining always the same 
although it may come from the same roll. Mr. Burkhardt 
pointed out very aptly in his paper the different pres- 
sures on a:brakeshoe, depending: on where the shoe gets 
heavy contact with the drum. We can make brakes per- 
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form equally by giving them different actuating forces 
and cause them to wear equally in doing so. 

CHAIRMAN STRICKLAND :—We have had two papers pre- 
sented to the Society on the subject of equalizing brakes 
at the anchor, one mechanically and one hydraulically, 
Are there any representatives of those brake designs 
present? 

OTTo C. LANG":—I do not quite agree with Mr. Dodge 
about two wrongs making one right. If we eliminate the 
error between the actuating means to the bands, we do 
accomplish something. 

Mr. Moskovics:—I never have driven a car with no 
equalizing points that did not have a tendency to run to 
one side in steering under certain conditions, and I have 
driven perfectly equalized four-wheel-brake cars without 
feeling that tendency. Of course, the tendency is exag- 
gerated in driving on crowned roads and getting the pull 
to one side, but that is the condition under which we are 
driving and I cannot altogether see the force of Mr. 
Dodge’s philosophy, which is very dangerous. If two 
wrongs do make a right sometimes, 10 wrongs ought to 
be just five times as good, so we should introduce more 
wrongs and improve the conditions. 

Mr. BROWN :—I might suggest that the car builder try 
to set-up three standards for the lining manufacturer to 
try to meet, or else the lining manufacturer could set 
them up so that the car builder would know what kind 
of lining he will get. Three things, among others, in a 
lining affect the braking characteristics. One is the 
wear. Take standard 2-in. lining and specify that it shall 
not wear more than so many thousandths of an inch in 
so many revolutions of a given size of drum, which is 
equivalent to so many car miles. There you have one 
standard. 

Another factor is the variation due to temperature of 
a lining. If you could say that up to a temperature of 
350 or 400 deg. fahr. the lining should not swell more 
than so many thousandths of an inch, there is another 
standard. 

The third factor is the moisture content. Everybody 
seems to say that it is an accepted fact that no such 
thing as a textile lining that is constant under all weather 
conditions exists. The car builder says, “This lining is 
pretty good and this one is. not so good under wet- 
weather conditions.” He cannot tell what the moisture 
absorption of that lining is. Suppose you take standard 
pieces of lining of so many square inches and give them 
24 hr. submersion, check that and set the best one up 
as a standard. 

CHAIRMAN STRICKLAND:—The requirements for brak- 
ing are increasing every day. The campaign for safety 
that we all fdvor demands good brakes. The four-wheel 
brake undoubtedly has been a big step in the right direc- 
tion, making cars from 25 to 50 per cent safer. Natur- 
ally, wear of the lining has increased in proportion to the 
greater need for braking. You cannot stop the car mass 
in less distance with brakes without using up material, 
grinding it off, even though you use cast iron. How is 
the tire mileage affected on the two-wheel brake as 
against the four-wheel brake? We used to skid the 
wheels with the two-wheel brake; the brakes did not 
wear but the tires did. 

Mr. SHEPPY:—Tests were made by our company in 
which two-wheel brakes were compared with four-wheel 
brakes on cars of the same weight. Those tests were 
very extended and covered all of the mountainous and 
hilly country we could reach. I believe it is safe to say 
that the average life of the two-wheel brake was between 
8000 and 12,000 miles without adjustment, possibly 4 
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little less, but that of the four-wheel brake was about 
four times as much. Tire wear was considerably less 
with the four-wheel brake than with the two-wheel brake. 
The four-wheel brakes should have greater life, because 
they have a greater area of braking surface per unit 
weight of car. The only other variable that might enter 
is that possibly we drive a little faster than we used to. 

CHAIRMAN STRICKLAND:—Mr. Moskovics brought up 
the subject of coaster-brakes and inquired why the same 
principle would not be applicable to passenger cars or 
other automotive equipment. Can Mr. Hughes tell us 
something as to his experience with coaster-brakes and 
what the possibilities might be today? 

F. G. HUGHES” :—The bicycle coaster-brake for many 
years, as you all know, had metal-to-metal contact. 
Various types of braking surface have been provided, of 
which two remaining types are now extant, one that uses 
a bronze shoe with a large area and another having a 
spring-steel brakeshoe divided into three sections running 
against a carbonized brake-drum. The latter type is the 
one that our company has made since 1903, and we find 
that the carbonized brake-drum of fairly large diameter 
for a coaster-brake, that is, about 21% in., with a shoe 
that is about 0.4 in. wide, divided into three sections of 
spring, gives longer. life than the bronze shoe of larger 
area, possibly because of the difference in metal. 

Some difficulties, of course, are encountered in apply- 
ing that type of brake to the automobile. In the hilly 
districts where there are long hills the tendency is to 
draw the temper of the drum. Possibly that could be 
taken care of in the automobile by some cooling arrange- 
ment. 

Looking at the brake problem from the combined ex- 
perience of the coaster-brake men and the automobile 
men, I think a metallic brakeshoe in some form of hard- 
ened drum would have a great future. I should not say 
that the spring-steel type of shoe, from our experience 
with the bicycle coaster-brake, on which the loads are 
comparatively very light, would be at all advantageous 
in the automobile. Possibly some form of cast-iron shoe 
might be worked out; I think it has been in some in- 
stances. 

Mr. Moskovics:—I think this is, in a way, the most 
important session the Society has had. It seems to me 
that we have an opportunity to get real brakes; better 
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brakes may cost a little more, but when it comes down 
to cost, if the killing annually of as many people as were 
killed in the war is a factor, should cost be considered? 
Let us have good brakes and do all we can to make the 
automobile safe for democracy. 

CHAIRMAN STRICKLAND:—I would like to ask Mr. 
Hughes about the brake practice on motorcycles. I can 
see that on a bicycle a 200-lb. man climbs only a small 
hill and does not have occasion to use the brake on a very 
long steep descent. 

Mr. HuGHES:—I have not been very familiar with the 
motoreycle brake in recent years, but at the time we 
ceased its manufacture, the tendency was toward a 
metallic shoe with a friction lining. For many years 
since Mr. Moskovics’s connection with our company we 
were experimenting with a disc type of bicycle brake that 
has worked out exceedingly well. Practically our entire 
export business is of this type. It is a disc clutch, if you 
wish to call it that, with a steel disc and a bronze disc 
facing each other. This has worked out even better than 
the hardened-steel shoe on the larger drum. We use a 
much smaller diameter and oil cooling and oil lubrication. 

CHAIRMAN STRICKLAND:—In justice to the fabric-lin- 
ing manufacturers, I want to say that my company con- 
siders safety on the front brakes.of utmost importance. 
We studied the lining question from every standpoint 
and finally wrote specifications and developed them to 
answer the question to the best of our ability. We were 
looking for a lining that would absorb as little moisture 
or oil as possible, so that the recovery in operation would 
be quick. That meant putting more of the impregnating 
material into the lining. The lining should be of such 
a nature that the application of heat would not spoil it; 
it requires very careful heat-treatment. In our case the 
lining is heat-treated three times to bring it almost up 
to the limit of endurance of the fabric under heat. 

Another condition that we believed we needed was that 
the coefficient of friction on the front-wheel brakes should 
never increase but would either remain the same or de- 
crease if the lining was heated or cold. 

The lining problem has been worked on and I believe 
that the fabric manufacturers are in good position today 
to supply the car builders with what they want as soon 
as the builders know what they want, and many car 
builders do know. 


AUTOMOBILE-NOISE MEASUREMENT 


BY H. CLYDE SNOOK™ 


ABSTRACT 


UTOMOBILE noise, although useful as a detector 

of mechanical imperfections of car operation, is 
otherwise so extremely undesirable that elaborate 
methods for analysis with a view toward preventing 
or suppressing such noise are warranted since it is, 
according to the author, sound disagreeably out of 
place. He therefore presents an illustrated and de- 
tailed description of the mechanism of human hear- 
ing, according to studies made in the interests of tele- 
phonic transmission of maximum effectiveness, enumer- 
ating and explaining the devices developed for evaluat- 
ing the sources of sound and its modes of propagation 
and amplification, because the noise problem as it 
concerns the automotive engineer must be considered 
not only as a problem in physics but also as a problem 
in the physiology of hearing. 
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An automobile can be considered to be composed of 
a number of acoustic resonators having varied degrees 
of coupling between them, and comparisons are made 
of the velocity of sound propagation through the dif- 
ferent materials with that of its transmission in air, 
the velocity being greater in the structural material. 
The apparatus used for the detection of noise and its. 
measurement consists of varied types of equipment, 
divided into two classes; one includes the contact type: 
and the other the air-impact type, both being exempli- 
fied and discussed. 

Following an enumeration of the different detectors 
and auxiliary apparatus in use and comments upon the 
methods employed, it is stated among other conclu- 
sions that it seems advisable to base loudness measure- 
ments of automobile noise upon the difference of en- 
ergy between the measured sound and an arbitrary 
standard of sound which is the threshold of normal 
hearing; that, to locate the origin of automobile noise, 
it frequently is sufficient merely to detect the noise 
without measuring its: loudness; and that, to identify 
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the origin of automobile noise, it often is of value to 
ascertain its component frequencies. [Printed in the 
July, 1925, issue of THE JOURNAL. ] 


THE DISCUSSION 


T. V. BUCKWALTER”:—In my experience in engineer- 
ing I have learned that an engineer frequently finds him- 
self in that No Man’s Land which lies between the pro- 
duction department and the sales department and where 
he must keep everybody happy. He must approve a 
product that the production department can make with 
facility and rapidity, and at the same time his product 
must be acceptable to the consumer. 

In the supplying of component parts, such as bearings, 
to the automobile industry, we have had much difficulty 
in the past in providing bearings that were satisfactory 
from the noise standpoint. One of the reasons for this 
was that we did not know what kind of noise would be 
acceptable to the users of bearings. Mr. Snook has 
given a good explanation of the masking of sounds. We 
have observed for a number of years that a bearing that 
had a sound-pitch that was likely to be in symphonism 
with the mechanism on which it was mounted could be 
termed noisy even though it would be entirely satisfac- 
tory in other classes of service in which the mechanism 
had a different frequency. We have had to study the 
transmission and the pinion very carefully to be sure that 
the noise set-up by these mechanisms would mask the 
noises produced by the bearings. If, as unfortunately 
would be the case at times, we should have a bearing 
that was of about the same sound-pitch as the transmis- 
sion, so that its noise would not be masked by the gear 
noise, we would have a noisy bearing. 

Other things have affected this situation sometimes in 
unlooked-for quarters, as, for instance, the noise set up 
by the sculpturing on certain kinds of tires, which at 
times synchronizes with, and reveals, the gear noise and 
the bearing noise. 

This noise question would arise with great irregu- 
larity and no one could foretell from what source the 
complaint was likely to come. The production depart- 
ment would work days and nights on the problem, while 
the sales department would endeavor to sell what we 
could make. After awhile the trouble would be cor- 
rected, bearings would be salable again, and we would 
not know how the trouble had been overcome. Production 
and sales would go along for another period and then we 
would have another epidemic of noise. This condition 
led the management of our company to study the noise 
problem from a scientific standpoint and, recognizing 
that as bearing manufacturers we were not equipped to 
solve it, the management delegated the University of 
Michigan to study the problem and endeavor to develop 
a machine with which we could test bearings and de- 
termine in advance whether or not they would be satis- 
factory for the purpose for which they were intended. 
The machine that was developed as a result of the study 
was described by F. A. Firestone”, who, with the assist- 
ance of his chiefs, was instrumental in its development. 
It was demonstrated by him at the 1925 Annual Meeting 
of the Society in Detroit, and it has been very successful. 
It has enabled us to use the electrical noise-filter so 
effectively that we could filter-out all extraneous noises 
that might be due to inaccuracies of slow-moving parts, 
as, for example, the inner ball-race, and concentrate on 
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the betterment of those parts, such as rolls, that have a 
likelihood of coming into symphonism with the gearing, 


Gearing is our big bugbear. If we can avoid the gear- . 


ing troubles and make the pitch of the bearing noises 
that we cannot eliminate of such frequency that they 
will be masked by the noise of the gears, everything is 
satisfactory. 

There is a limit to the accuracy with which any part 
furnished by the automobile industry can be supplied 
commercially. As gears are being improved, we must 
make bearings better. That means to make them more 
nearly accurate geometrically. A limit will be reached 
sometime. The Johannsen gage, which may be accurate 
to 0.00001 in., costs about $15 for a little piece of metal 
about the size of the end of one’s little finger. I should 
like to supply bearings on that basis. We have to supply 
them at a very small fraction of that cost, but the indi- 
cations are that, with automobile mechanism standard- 
ized as it is today and improved from the noise stand- 
point, an accuracy in the rolling elements of about 0.0002 
to 0.0003 in. is sufficient so that the noises set-up by 
bearings will be masked satisfactorily by the noises 
caused by the rest of the automotive mechanism. 

The noise-measuring machine that has been developed 
consists primarily of a radio apparatus and microphone 
devices. It is sufficiently simple for bearings to be 
passed through it at a rapid rate. A bearing is inserted 
in the machine and speeded up in about % sec. to 1200 
or 1800 r.p.m., the rate depending upon the require- 
ments of the customer and the purpose for which the 
bearing is intended. Within from 1% to 1 sec., the grease 
film that has been applied to the bearing to prevent 
oxidation is squeezed out, so that the bearing gives out 
a metallic hum. The dial on which the noise is indicated 
is set normally at about 25. It could be set at any other 
figure but 25 has been taken as an easy figure to work 
with. That dial position indicates absolute quietness in 
the noise booth and, as noises develop, a needle swings 
toward the center. Zero is the passing-point for the 
bearings. Any bearing that registers below zero, caus- 
ing the needle to swing to the left to about 25, is re- 
jected. Any that registers between 0 and 25 to the right 
is a passable bearing. Between 90 and 95 per cent of 
the bearings generally register a position about midway 
between the passing-point and absolute quietness, which 
is represented by the machine running without any test 
bearing in it. 

The radio mechanism is contained in a box that can 
be set wherever the dial can be read easily. The micro- 
phone is set into a machine which is built on the order 
of a vertical drilling-machine and into which the bear- 
ings are inserted, and the microphone receives directly 
the vibrations that are communicated through the in- 
strument to the dial. It has been a very satisfactory 
device and has been used now for more than a year. 
About 50,000 bearings per day are inspected regularly 
on this machine and passed or rejected on their dial 
reading. We are now in position, thanks to this ma- 
chine, to ascertain the causes of any noise epidemics 
that may develop in any ordinary service in a very short 
time and to concentrate attention where any noisiness 
requires it, to correct the trouble quickly and to know 
what we have done when it has been overcome. Before 
we had the machine we floundered about and finally 
overcame the noise troubles but without knowing how it 
had been done and how to provide against similar trouble 
in the future. 

CHAIRMAN J. H. Hunt”:—Our President stated that 
5 years ago the subject of crankcase oil-dilution was 
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mentioned officially before a Society meeting. It had 
been given consideration 10 years before that, and we 
are only now getting to the point where we are talking 
as though we meant to do something about it. This noise 
problem is another of these 10-year jobs, I believe. We 
are only starting on it and it will be some time before 
we work it out. The solution will be difficult because, 
instead of trying to put a talking-point into a machine, 
we are trying to eliminate something and then talk about 
its absence. 

One very definite idea that we all can apply has come 
out of this paper. It is highly interesting and signifi- 
cant to note the variations in the hearing ability of 
different individuals, as shown on the charts, and the 
suggestion made by Mr. Snook that we should use cali- 
brated ears for inspection work is an exceedingly valua- 
ble one. 

Anyone who has ever been through some of these noise 
epidemics that Mr. Buckwalter mentioned remembers, I 
think, that the cycle goes somewhat like this: The 
trouble usually starts with a slight falling-off in the 


demand for cars, then follows an accumulation of the 
product in the car builder’s plant that it would not be 
entirely convenient to pay for. Either the inspector is 
called to account or the inspector who had the pass ear 
when the plant was in a hurry for a product is replaced 
by an inspector who has a pass ear when the plant does 
not want the product. The trouble is now transferred 
to the plant of the manufacturer of the part or accessory 
said to be noisy, and the inspector there who has been 
passing the parts, and whose judgment may or may not 
have changed, is. replaced by a number of men whose 
ears are more acute. A dispute follows among the in- 
spection, the manufacturing and the engineering de- 
partments that usually lasts until sales pick-up again. 
After it is all over, as Mr. Buckwalter said, we do not 
always know just what was done to correct the fault, but 
if we use calibrated ears we shall know much better 
where we stand. I feel that we owe a debt of gratitude 
to the men who arranged for this meeting and to Mr. 
Snook and the Bell Telephone Laboratories, that have 
contributed so generously to it. 


NOVEMBER COUNCIL MEETING 


MEETING of the Council was held in Philadelphia on 

Nov. 12, those present being President Horning, Past- 
President Crane, Vice-President Scott, Councilor Brumbaugh 
and Treasurer Whittelsey. Forty applications for member- 
ship were approved. The resignations of 13 members were 
accepted, and 5 members were dropped for non-payment of 
dues that accrued Oct. 1, 1924. Ten reinstatements to mem- 
bership were made; also one transfer in grade of mem- 
bership. 

The financial statement as of Sept. 30 showed a net bal- 
ance of assets over liabilities of $161,358.69, this being 
$1,161.46 less than the corresponding figure on the same day 
of 1924. 

The net revenue of the Society for the fiscal year ended 
Sept. 30 last was approximately $216,000, the operating ex- 
pense during the same period being a few hundred dollars in 
excess of this amount. This was considered an excellent 
showing in view of the fact that the budget for the year 
authorized a deficit of $11,500. The books of account are 
now being audited by public accountants. Final figures for 
the year in audited form will be submitted at the Annual 
Meeting of the Society. 

The Council directed that, as stated elsewhere in this issue 
of THE JOURNAL, future issues of the S.A.E. HANpBOOK of 
Standards and Recommended Practices shall be in bound 
form and include advertising pages to defray necessary in- 
creased cost of furnishing the members uptodate complete 
Handbooks twice each year. The Council had before it 
various expressions of opinion on the subject, including tab- 
ulated figures of replies received from about one-third of the 
members of the Society. The members had been requested 
to express their individual opinion whether the HANDBOOK 


should be (a) issued as a bound volume; or (b) continued in 
loose-leaf form. 

The number of affirmative replies to (a) received was 
955; and to (b) 564. The remaining members who returned 
replies stated that they had no personal preference between 
(a) and (b). Nineteen members who voted for (b) gave 
specific reasons for doing so. The reason given by 12 of 
these 19 was the added expense involved in (a). The author- 
izing of including advertising in the Handbook counter- 
balances this expense and in addition will provide the mem- 
bers with information in a very convenient form as to 
sources of supply of products fabricated according to or in- 
corporating Standard and Recommended Practices estab- 
lished by the Society. , 

W. M. Phillips was named to succeed B. M. Smarr as the 
representative of the Society on the Sectional Committee on 
Specifications for Zine Coating of Iron and Steel. This Com- 
mittee is proceeding under the sponsorship of the American 
Society for Testing Materials. 

In connection with Sections activities, it was reported that 
on Nov. 5 of this year 2104 members had paid Society dues 
and 1513 had paid Section dues. The corresponding figures 
for the same day of 1924 were 1881 and 1078 respectively. 

In the period from Jan. 1 to Nov. 7, 1925, 804 applications 
for membership were received, as compared with 633 re- 
ceived during the same months of 1924, and 532 in 1923. On 
Nov. 7, 1925, 5277 members were on the rolls of the Society, 
including Affiliate Member representatives, as compared 
with 5159 on Oct. 31, 1924, and 5125 on the same day of 1923. 
From Jan. 1 to Nov. 7,-1925, 577 applicants elected qualified 
as members, including those acting as Affiliate Member 
representatives. 


GOVERNMENT PURCHASING POLICY 


ee POUCH the Federal government has no centralized 
purchasing agency, it does have a centralized purchasing 
policy, as developed under the Bureau of the Budget and the 
Chief Coordinator. Purchases made for services located in 
the City of Washington are governed by the General Supply 
Committee. The list of articles for purchase include 15,000 
Items. The total purchases for the Government amount to 
Over $250,000,000 per year. The largest item is food; the 
second, textiles; and the next, metals. 


Mainly at the initiation of the Association of State Pur- 
chasing Agents, and later with the cooperation of a number 
of national organizations interested in purchases, the Secre- 
tary of Commerce instituted at the Bureau of Standards, 
under the general oversight of this group, the listing and 
assembling of all specifications in existence in this Country. 
These number over 27,000, some of them being greatly limited 
in their use by reason of the character of the material which 
they cover. 
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six-Wheel Motorcoach Operation 


By W. F. Evans! 





AUTOMOTIVE TRANSPORTATION MEETING PAPER 


ABSTRACT 

HE six-wheel principle of chassis suspension repre- 

sents a distinct advance in the art of construction 
of heavy-duty vehicles and has a tremendous future 
before it both for passenger and heavy-freiglkt trans- 
portation, in the belief of officials of the Detroit Motor- 
bus Co. after 1 year’s operation of a fleet of six-wheel 
double-deck motorcoaches. 

The company began operating dual-solid-tire double- 
deck motorcoaches 5% years ago and after 2 years of 
operation arrived at the conviction that easier-riding 
vehicles must be provided to meet the desires of the 
public, to avoid damage to pavements and to decrease 
maintenance costs by reducing the vibration of the 
vehicles. Careful study of the progress made in the 
application of pneumatic tires to dual wheels on heavy- 
duty vehicles led to the conviction that their use on 
the double-deck motorcoaches was impractical. Atten- 
tion was then diverted to developments in multi-wheel 
chassis, and the principle of weight distribution on 
more wheels, as in railroad practice, appealed to the 
officials as logical and as offering distinct advantages 
for motorcoackes. After serious investigation, an ini- 
tial fleet of 37 six-wheel double-deck motorcoaches was 
placed in service in October and November, 1924. The 
total weight of one of these, with its crew and load of 
60 passengers, is 22,000 lb. The vehicles were loaded 
at random several times, with a loadometer under each 
wheel, and the variation per wheel did not exceed 10 Ib. 

Alt of the advantages that were expected were re- 
alized fully in operation and many other advantages 
were gained. During the winter, wken the streets of 
Detroit were glazed with ice for several days after a 
sleet storm, the motorcoaches showed no tendency to 
skid and always drew away from the curb without any 
spinning of the wheels. The motorcoaches have ap- 
proximately 1 sq. in. of service-brake area for 17 lb. 
of vehicle weight as compared with 1 sq. in. to 34 lb. 
of weight in the dual-tire four-wkeel motorcoaches. 
This large braking surface is to be increased nearly 50 
per:cent by the development of a propeller-shaft emer- 
gency brake. Because of the slight spring deflection 
under load, the floor of the motorcoaches rides practi- 
cally level under all conditions of load, from empty to 
full. No spring breakages have occurred. The wheel- 
housing obstruction inside the vehicles is much less 
than in the dual-tire motorcoaches and it is planned 
to reduce this still more by widening the tread and 
using a heavy housing made integral with the chassis. 

Lower maintenance and liability costs are outstand- 
ing results of the experience in operation of the ve- 
hicles. The only body work that has been necessary 
is renovating and repainting. Accidents have been 
greatly reduced because of the evenly balanced load and 
the non-skid characteristic of the chassis. Better run- 
ning schedules have been maintained in all-season op- 
eration because of the more efficient traction and the 
better control of the vehicles. 


HE Detroit Motorbus Co. has been operating a 

| considerable fleet of six-wheel motorcoaches for 
a period of 12 or 13 months, and our experience 

leads us to believe that the six-wheel type of construc- 





1 President Detroit Motorbus Co., Detroit. 


Illustrated with Drawincs 


tion has before it a tremendous future, not only for pas- 
senger transportation but for the heavier truck loads, 
as it makes possible the handling of these heavy loads 
at higher speed, less abuse of the vehicle and greater 
protection to the roads. The company feels proud of 
the part it has taken in proving the six-wheel principle, 
because we feel sincerely that it represents a distinct 
advance in the art of construction of heavy-duty vehicles. 

When the company started operation about 5'5 years 
ago, it purchased the best equipment for the purpose 
that the market afforded at that time. This equipment, 
of course, had dual solid tires. After about 2 years of 
operation, we realized that we should be compelled to 
change to pneumatic tires on our vehicles within a short 
time, because the public was educated to a softer ride, 
and every evidence of a growing tendency upon the part 
of the public in our district to react against a solid- 
tire vehicle was seen. Detroit is an automobile-using 
city and knows the high standards for comfort estab- 
lished in that field; naturally, our company was among 
the first to sense this attitude. In addition to this, we 
desired: to put ourselves beyond criticism in the matter 
of damage to the pavements. It also seemed necessary 
to reduce maintenance costs by decreasing the vibration 
transmitted throughout the entire vehicle from road- 
shocks when solid tires were used. 


OBJECTIONS TO DUAL PNEUMATIC TIRES 


Considerable study was given to the problem with a 
view to using pneumatic tires on the equipment that the 
company was operating, and a careful investigation was 
made of the progress that had been made in the appli- 
cation and use of pneumatic tires on vehicles in this 
type of service. To use pneumatic tires on the dual- 
wheel vehicle seemed impractical because of our inabil- 
ity to apply a tire of sufficient capacity to carry the 
loads without its taking up too much space in the body 
and raising the vehicle to such a height that it would 
not clear the viaducts in the city. Other reasons were 
awkwardness in servicing the inner tire, unequal distri- 
bution of load and work placed upon the tires when 
mounted in dual form, and excesive loads on the wheel 
bearings due to overhang. All things considered, the 
dual construction for pneumatic tires did not impress 
us as the logical way out. 


SIX-WHEEL PRINCIPLE REGARDED AS LOGICAL 


About this time our attention was called to develop- 
ments in the multiple-wheel type of chassis, and it seemed 
reasonable that the methods employed by railroad engi- 
neers in reducing the wheel pressures, thereby protect- 
ing the rails and the roadbed and at the same time 
giving longer life to the cars and easier riding-qualities, 
were just as applicable to, and would afford at least 
equal advantages to, the trackless vehicle as were gained 
in operation of the rail type of vehicle. 

This brought about a serious investigation of the 
progress in the development of the six-wheel type of 
chassis, and we were prompted to put some of these 
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chassis into operation on our double-deck type of vehi- 
cle, because the construction seemed to offer a solution 
of the major problems before us and appeared to be 
a progressive step. In taking up the six-wheel construc- 
tion, we were particularly interested in the suspension 
of the load and its better distribution on the wheels 
rather than in any other details of the chassis design. 

The first fleet of 37 vehicles was put into operation 
during October and early November, 1924. All of the 
advantages that we anticipated, as previously mentioned, 
have been realized fully in our operation, we believe, 
and many additional advantages from the operator’s 
standpoint have been gained. 

The total weight of the double-deck motorcoach is 
22,000 lb., with its 60-passenger load and its crew. These 
vehicles were loaded at random several times, with a 
loadometer under each wheel, and the greatest variation 
in load per wheel that was observed did not exceed 10 Ib. 
This was very gratifying to us and to the tire manufac- 
turer as well. 

In the winter of 1924 and 1925 an excellent opportu- 
nity to observe the non-skid characteristic and the trac- 
tive ability of this type of construction was afforded us. 
It will be recalled that during this winter there was 
a severe sleet storm which was rather general in a wide 
belt from the Mississippi River eastward. The streets 
in Detroit were glazed with ice for several days and 
the condition threatened to cripple cur service. The 
six-wheel equipment showed no tendency to skid, how- 
ever, and always drew away from the curb without any 
spinning of the driving wheels. These facts gave the 
passengers a feeling of much greater security, and they 
did not hesitate to show their preference for riding in 
the six-wheel coaches. 


MorRE BRAKE AREA—LESS SPRING DEFLECTION 


The six-wheel principle also gave us an important ad- 
vantage, from the standpoint of safety and lowered main- 
tenance, in the tremendous braking area that this con- 
struction affords. On the six-wheel motorcoaches ap- 
proximately 1 sq. in. of service-brake area is provided 
for each 17 lb. of vehicle weight. The nearest approach 
to this on any of our dual-wheel equipment is 34 lb. of 
vehicle per square inch of service-brake area. By way 
of future development we expect to use a propeller-shaft 
brake for emergency stops and thereby increase the 
brake area by about 50 per cent, which will, of course, 
add further to the life of the brake-linings. 

The method of spring-suspension of the dual-wheel 
vehicle is well known. It makes necessary the raising 
of the rear-end of the vehicle considerably higher than 
the front end to protect the tires against rubbing in the 
wheel housings under the normal deflection of the springs 
under load. Because we could have less spring-deflection 
on the six-wheel vehicles and still obtain even better 
riding-qualities than in the four-wheel motorcoaches, we 
were able to avoid this difficulty and unsightliness and 
have the vehicles ride practically level under all condi- 
tions of load, from empty to full. It is worthy of note 
that, in all of the mileage we have made with the six- 
wheel vehicles, we have not had any spring breakage. 
Four springs have been removed because of improper 
treatment in manufacture, with consequent tendency to 
Sag. Aside from this, no trouble whatever has been ex- 
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Fic. 1—COMPARATIVE OBSTRUCTION OF WHEEL HOUSINGS ON 
DUAL-WHEEL AND SIX-WHEEL MOoOTORCOACHES 
By Widening the Tread and Forming a Housing of Heavy Material 


Made Integral with the Chassis Frame, as Shown in Cross-Section, 

the Obstruction within the Body Will Be Greatly Reduced and the 

Frame Will Be Reinforced. Note the Small Clearance of the 

Housing above the Tire, Made Possible by the Slight Spring Deflec- 
tion in the Six-Wheel Construction 


perienced, which is remarkable in comparison with our 
spring experience with dual-wheel vehicles on solid tires. 


LOWER MAINTENANCE AND LIABILITY COSTS 


The outstanding experience that we have had in the 
operation of this type of chassis is, first, lower mainte- 
nance cost. This is the first fleet of vehicles that the 
company has operated for more than a year on which 
the only body work that was necessary was renovating 
and repainting, a fact that proves that the chassis design 
affords protection to the vehicle, which, of course, di- 
rectly reflects the greater comfort of the passengers. 

The next most important fact developed is the lower 
liability cost in the operation of these vehicles, due to 
the evenly balanced load and the non-skid character- 
istic. Further, in an all-season operation, we are able 
to maintain better schedules because of the more efficient 
traction and the better control of the vehicle. 

It is planned to reduce the wheel-housing obstruction 
further by widening the tread and using a housing of 
heavy material that will be made integral with the chas- 
sis frame. Fig. 1 shows the comparative obstruction of 
the wheel housings on the dual-wheel chassis and the 
proposed six-wheel construction. 
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ELECTRICAL POWER AND FARM EQUIPMENT 


HE field of electrical power application on the farm is 

divided into three broad general classifications. These 
are (a) small stationary uses; (b) medium power require- 
ments, both stationary and portable, and (c) mobile motor 
requirements. 

The first of these groups covers (a) small stationary uses 
that apply electricity to the lighting of the home, the barns 
and the yard; (b) applications of electricity for heat, such 
as the electric iron, the range, the independent glow-heater, 
the water-heating units, the toaster, the mangle, and the 
incubator; (c) power applications up to approximately 2 
hp. for operating the cream separator, meat grinder, sweeper, 
sewing machine, light water-pumping machinery, electric 
fans, churn, ventilating fans, washing machine, and home 
refrigerator. The second group covers uses that require be- 
tween 2% and 5 hp., such as the grain elevator, feed grinder, 
larger pumping-operations, beet-cutter operation, fanning 
mills, the farm shop, small threshing machines, grain clean- 
ing machines, corn shelling machines, dehydrating equip- 
ment, milking machinery and cement mixers. The third group 
requiring from 5 hp. upward is represented by medium-sized 
threshing machines, spraying operations, ensilage cutting, 
wood sawing, baling hay, and stationary requirements such 
as irrigating equipment of some size. 

The first group overlaps in some items the small sta- 
tionary gasoline engine and the individual electric-plant. 
This group is unquestionably well served by electric power 
machines, with motors directly connected or built in. The 
second group, comprising moderate power requirements, un- 
doubtedly should have the careful attention of all manu- 
facturers of farm equipment. The third group will be only 
slightly affected by electrical development. The kerosene and 
the gasoline tractor fill the bill much better than any pres- 
ently possible application of electricity could, because of the 
distributing cables for electric motors, the intermittent use 
of their power and its magnitude during their short 
periods of use. 


POSSIBILITIES OF STANDARDIZATION 


Referring again to the second group, we may anticipate 
here a considerable series of problems of standardization 
which must be solved to coordinate electrical and farm 
equipment products. The following points are suggested in 
this classification: 


(1) A standard series of graded power-units and 
requirements must be established, with the 
minimum series of common powers—for ex- 
ample, %, 1%, 2, 3, 5, 7%, 10, 15 and 25 hp.— 
so that there will be unity between the motors 
and the operated machines 

(2) Uniform or standard belt-speeds should be set, 
such as 2000 ft. per min. and possibly 2600, 
3000 and 3500. This would give us a common 
basis for determining pulley and gear sizes 

(3) Standard mountings of motors will be needed 
to permit the use of various makes of motor 
on a given machine 

(4) Standard heights of shaft centers will be needed 
to facilitate design 

(5) Standard pulley sizes must be agreed upon, with 
established widths, gear sizes and face widths 

(6) Standard safety regulations must be set up to 
comply with insurance requirements 

(7) Standard methods of rating must be agreed 
upon as to both motors and operated machines 





* From an address by O. B. Zimmerman made to the National 
Association of Farm Equipment Manufacturers at Chicago on Oct. 
28. Mr. Zimmerman is assistant to the manager of the experi- 


mental engineering department, International Harvester Co., 
Chicago. 


Some of the above questions of standardization are hay- 
ing careful consideration at the present time and this list 
will be extended as our study enables us more completely to 
understand the several problems. 


PROBLEMS OF THE FARM EQUIPMENT MANUFACTURER 


One of the important features for the farm equipment 
manufacturer to bear in mind is that wherever electric 
motive power is advisable, the economic rule applies that 
the desideratum is the minimum amount of power spread 
over the maximum of time. This is economy from the stand- 
point of the user because of lower investment in total equip- 
ment, and from the standpoint of the supplier because the 
load factor is better for the station. A new series of smaller 
sizes of farm machinery would thus be indicated, such 
machines being operated over longer periods. Examples of 
such possible operations are feed grinding, grain elevating, 
pumping, farm shop-work, small threshing machines, and 
corn shelling. Here is indicated the desirability of grouping 
machines and facilities so as to operate on lineshafts, and 
this consideration may further affect the entire arrange- 
ment of farm buildings to secure the fullest of electrical 
energy. 

We have only started on a complicated problem, which 
must pass through the stages of adapting present equip- 
ment as well as possible, and of developing desirable co- 
ordinate optimum equipment as fast as stability factors 
show themselves. We still are far from being able to 
determine the extent to which this movement will be sen- 
sible but present indications are that the uses where more 
than 5 hp. will be called for will be few. 


ELECTRICAL PROBLEMS INVOLVED 


The convenience of the electric motor drive in many cases, 
with its minimum of attendance as compared with the small 
gasoline engines, is counterbalanced by relatively higher 
operating costs. Line loss of from 30 to 50 per cent of the 
station input is one of the drawbacks. 

The power companies still have divided opinions as to 
whether single-phase or three-phase motors shall be used 
for farm installations. Studies of the projects under way 
will aid in this determination as well as to the desirable line 
voltages. The question of fair rates is an intricate study 
for the power companies. We find many schemes being tried 
to adjust equitably the expense of distribution, maintenance, 
depreciation, ratios of power costs per kilowatt used, and 
similar items. 

The farm equipment manufacturer will likewise have his 
series of problems in revamping his products to fit elec- 
trical power. The outstanding problem will be that of 
determining efficiencies and minimum power requirements 
of various equipments, as was done with ensilage cutters at 
the University of Wisconsin. Such researches are valuable, 
no matter what may be the outcome of this series of ex- 
perimental electrical projects. We should also consider com- 
pletely modern standards of design in friction-reducing 
bearings, better lubrication systems and materials. These 
factors, along with the basic idea of smaller sizes and longer 
operating periods, where man labor is not a large element, 
will render farm equipment more satisfactory, whether it 
be driven by electric or internal-combustion power. 

Many problems are indicated in reviewing the applica- 
tions of electricity to agriculture, which may develop into 
considerable prominence, such as the effects of electricity on 
crop production and crop curing. In such cases as have been 
crudely developed under high costs the results suggest a 
policy of watchfulness on the part of the farm equipment 
industry and of readiness to cooperate in experimental re- 
search, so that it may rapidly take advantage of electrical 
progress and produce equipment to keep pace with it. 
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Applicants 
Qualified 


The following applicants have qualified for admission to 
the Society between Oct. 10 and Nov. 10, 1925. The 
various grades of membership are indicated by (M) Mem- 
ber; (A) Associate Member; (J) Junior; (Aff) Affiliate; 
(S M) Service Member; (F M) Foreign Member. 








ANDERSON, EARL A. (M) general manager of the Michigan lamp 
division, National Lamp Works of the General Electric Co., 
642 Beaubien Street, Detroit. 


BARROWS, BuRTON M. (A) vice-president and treasurer, McFarlan 
Motor Corporation, Connersville, Ind. 


BEAUMONT, JAY CHARLES (M) plant engineer for McGraw plant, 
Kelsey Wheel Co., Inc., Detroit, (mail) 2205 St. Clair Avenue. 


BIRNN, CHARLES E. (A) master mechanic, Moto-Meter Co., Inc., 
Long Island City, N. Y., (mail) 3407 38th Street, Elmhurst 
Manor, N,. Y. 


Byorck, Nims G. (M) chief engineer, Lange Motor Truck Co., 
Fifth and Hamilton Avenues, Pittsburgh. 


Braip, ARTHUR F.. (M) sales ‘manager and metallurgical engineer, 
Metal & Thermit Corporation, 120 Broadway, New York City. 


Briccs, SIpNEY A. (A) manager, Western Motors Co., 1058 South 
Flower Street, Los Angeles. 


Brown, KENNETH COTTON (A) assistant to general manager, Steam 
Vehicle Corporation, Allentown, Pa. 


CARLSON, LEsTeR A. (A) service manager, Mack-International 
Motor Truck Corporation, Columbus, Ohio, (mail) 71 West 
Como Street. 


Cote, F. Harrison (A) Motor Improvements, Inc., 365 Freling- 
huysen Avenue, Newark, N. Jd. 


Crooks, LAURENCE (J) research assistant, Mason Engineering 
Laboratory, Yale University, New Haven, Conn., (mail) 28 
Pomeroy Terrace, Northampton, Mass. 


DANIELSON, ARCHIBALD G. (M) assistant chief engineer, Diamond 
T Motor Car Co., Chicago, (mail) 1413 North Luna Avenue. 


DINGLEY, Bert (A) service manager, Stutz Motor Car Co. of 
America, Inc., 10th Street and Capitol Avenue, Indianapolis. 


Downey, Lizut. HueuH C., (S M) aviator and engineer officer, Air 
Service, McCook Field, Dayton, Ohio. 


DuNN, ARTHUR (A) president and director, Anti-Stall, Inc.; presi- 
dent, director, Capitol Machine Co., Inc., 100 East 42nd Street, 
New York City, (mail) Anti-Stall, Inc. 


Epison Storace Batrery Co. (Aff.) Orange, N. J. 
Representative: Allen, E. W., sales engineer. 


FAIRMAN, RALPH COULTER (A) automotive engineer, 4114 Hemlock 
Street, Indiana Harbor, Ind. 


Geicger, D. HesBer (M) sales engineer, Parish Mfg. Corporation, 
Reading, Pa. 


HANNOVER, Pout (J) c/o A. Engel, Vacuum Oil Co., 247 Park 
Avenue, New York City. 


Horr, Etuis (J) motor truck draftsman, National Steel Car 
Corporation, Ltd., Hamilton, Ont., Canada, (mail) 110 Kens- 
ington Avenue, North. 


HuBNeER, WILLIAM H. (J) automotive engineer, Mellon Institute, 
Pittsburgh, (mail) 5743 Aylesboro Avenue. 


Hurrerp, Georce H. (A) experimental engineer, Steel Products Co., 
Detroit, (mail) 3603 Helen Avenue. 


KeaRNEY, DANIEL P. (A) mechanical engineer, Eclipse Machine 
Co., 960 West Church Street, Elmira, N. Y 


Keys, C. M. (A) president, Curtiss Aeroplane & Motor Co., Inc., 
Garden City, N. Y., (mail) 60 Broadway, New York City. 


APPLICANTS QUALIFIED 
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Korte, A. C. (J) draftsman, Moon Motor Car Co., St. Louis, (mail) 
4348-A College Avenue. 


KYLE, GrorGE LANE (M) electrical engineer, U. S. Light & Heat 
Corporation, Niagara Falis, N. Y., (mail) 310 Ferry Avenue. 


Laas, A. G. (J) engineering representative, Locomobile Co. of 
America, Bridgeport, Conn., (mail) c/o Continental Motors 
Corporation, Muskegon, Mich. 


LAMBERT, A. L. (M) chief engineer, Heintz Mfg. Co., Front and 
Olney Avenues, Philadelphia. 


LIGHTON, L. E. (A) manager of automotive manufacturers sales, 
Electric Storage Battery Co., 19th Street and Allegheny 
Avenue, Philadelphia. 


LUDINGTON, C. T. (A) president, B. B. T. Corporation of America; 
president, Ludington Exhibition Co., 820 Atlantic Building, 
Philadelphia, (mail) Ludington Exhibition Co. 


MacFarLAND, H. B. (M) Art Work Shop, 828 East Ferry Street, 
Buffalo. 


McConkey, M. W. (A) _ patent attorney, Bendix Corporation, 
Chicago, (mail) 418 Greenleaf Avenue, Wilmette, III. 


McNEISH, Ropert H. (A) automotive engineer, City of Los Angeles 
fire department, Los Angeles, (mail) Box 1, Route 1, Van 
Nuys, Cal. 


MILNE, ALEXANDER (M) metallurgical engineer, Jones & Laughlin 
Steel Corporation, Pittsburgh. 


Moser, H. C. (A) assistant general manager, Chicago Motor Coach 
Co., 4711 East Ravenswood Avenue, Chicago. 


MuLLER, OTro G. (J) draftsman, International Motor Co., Long 


— City, N. Y., (mail) 810 West 183rd Street, New York 
ity. 


NELSON, F. R. (J) chief draftsman, Cotta Transmission Corporation, 
Rockford, Ill., (mail) 1711 Bighth Street. 


NELSON, JOHN S. (A) _ service engineer, Buda Co., Harvey, IIl., 
(mail) 15,532 Turlington Avenue. 


NOTTINGHAM, A. R. (M) designer and mechanical engineer, Con- 
tinental Motors Co., Detroit, (mail) 19,185 Charleston Avenue. 


PETERSON, JOHN EDWARD (A) general manager, assistant secretary 
and director, Waterbury Steel Ball Co., Waterbury, Conn., 
(mail) 380 Willow Street. 


PRENTIS, JOSEPH N. (M) engineer, Cadillac Motor Car Co., Detroit, 
(mail) 3347 Philadelphia Avenue, West. 


PRESCOTT, FRANK H. (M) assistant chief engineer, Remy Electric 
Co., Anderson, Ind., (mail) 1025 Hendricks Street. 


PRITCHARD, EUGENE R. (A) assistant engineer, Commercial Truck 
Co., Philadelphia, (mail) 812 Gilhem Street, Lawndale, 
Philadelphia. 


REPLOGLE, JAMES B. (M) Nizer Corporation, Detroit, (mail) 2989 
Vicksburgh Avenue. 


Rose, Hans (A) metallurgist, Locomobile Co. of America, Inc., 
2 Main Street, Bridgeport, Conn. 


Rupe, T. M. (A) sales manager, Bundy Tubing Co., Detroit, (mail) 
1982 Leslie Avenue. 


SAMPSON, FREDERICK WILLIAM (J) student engineer, Continental 
Motors Corporation, Detroit, (mail) 111 Putnam Street. 


SANBORN, WaLDE H. (A) service manager, Star Service Station, 
Inc., Lawrence, Mass., (mail) 126 East Street, Methuen, Mass. 


SANDERS, R. C. (J) laboratory assistant, General Motors Research 
Corporation, Detroit, (mail) 675 Pallister Avenue. 


SMITH, JAMES W. (A) superintendent of the Standard plant, Tor- 
rington Co., Torrington, Conn., (mail) South Street. Litchfield, 
Conn. 


Squires, JOHN (M) Chrysler Corporation, Oakland Avenue, Detroit. 


TAYLOR, LigeuT-CoL, BRAINERD (S M) Quartermaster Corps, War 
Department, City of Washington, (mail) c/o F. L. Cady, 
Mansfield, Mass. 


TAYLorR, SAMUEL WILLIAM (M) general superintendent, Maxwell 
Motor Corporation, Dayton, Ohio, (mail) 1753 Radcliffe Road. 


THAYER, EvGRNE V. R. (A) chairman of the board, Stutz Motor 
Car Co., Indianapolis, (mail) 90 Wall Street, New York City. 


Townes, O. B. (A) commissioner, National Battery Manufacturers 
Association, 17 West 42nd Street, New York City. 


Waxcort, ALLAN P. (A) industrial mechanical engineer, 161 Bunker 
Hill Avenue, Waterbury, Conn. 


WBIGAND, G. F. (A) sales engineer, Spicer Mfg. Corporation, South 
Plainfield, N. J., (mail) 44 Elmora Avenue, Hlizabeth, N. J. 


WiLuiAMs, Harry S. (A) assistant superintendent of equipment, 
Department of Street Railways, Detroit, (mail) 239 Eason 
Avenue. 


Witson, J. F. (M) body engineer, Chevrolet Motor Co., General 
Motors Building, Detroit. 
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Applicants 
for 


Membership 





The applications for membership received between Oct. 
15 and Nov. 14, 1925, are given below. The members of 
the Society are urged to send any pertinent information 
with regard to those listed which the Council should have 
for consideration prior to their election. It is requested 
that such communications from members be sent promptly. 





ADAMS, WILLIAM R., superintendent, International Motor Co., Plain- 
field, N. J. 


ATKINSON, HARLAND B., draftsman, Paige-Detroit Motor Car Co., 
Detroit 


BEACHAM, ANSEL F., shop foreman, S. N. Harris, Savannah, Ga. 
BRATTON, LIguT. ANDRAL, Second Field Artillery, Fort Bragg, N. C 


Brown, R. W., in charge of engineering laboratory, Firestone Tire 
& Rubber Co., Akron, Ohio. 


BUHLMANN, KARL, engineering advisor to the Department of State, 
Reichspostministerium, Munchen, Germany. 


CALLAHAN, R. C., research assistant, General Motors Corporation 
Research Laboratories, Detroit. 


CLARK, RONALD, managing director, Société Anonyme Francaise 
North East. Paris, XVII, France. 


CosTELLo, W. F., production manager, Stanley Works, New Britain, 
Conn. 


Cox, DONALD &., 
Buffalo. 


CRAWFORD, FREDERICK C 
Detroit. 


research engineer, Pierce-Arrow Motor Car Co., 

general manager, Steel Products Co., 

CUTTING, HBYWARD, accessory manufacturer, Windsor Motor Prod 
ucts Co., New York City. 


DALE, JosePu S., Jr., foreman of engine shop, Marine Garage, New 
York City. 

Davipson, G. GRAHAM, draftsman, Consolidated Aircraft Corpora 
tion, Buffalo. 


Day, BERNARD INCLEDON, design engineer, Rolls-Royce, Ltd., Derby 
England. 


Drxon, J. F., proprietor, J. F. Dixon, Los Angeles 


DorePpe., Otro J., experimental and equipment engineer, Champion 
korcela.n Co., betroit, 


DRAKE, L. P., president, J. A. Drake & Sons, Inc., Reedley, Cal. 


DREXEL, DEForREST W., rail-car engineer, Mack plant, International 
Motor Co., Ailentown, Pa. 


EITEL, WILLIAM C., airplane inspector, Procurement Section, Air 
Service, New York City. 


Ernst, Pavut J., designer, International Motor Co., New Brunswick, 
N. J. 


FLOWER, ALPHEUS, engineer, Dodge Bros., Ltd., London N. W. 10, 
England. 


FORBERGER, STEPHEN A., designer, Wright Aeronautical Corporation, 
Paterson, N. J. 


Geen, C. P., consultant and experimenter, 935 Hyde Street, San 
Francisco. 


Gipz, T. E., manager, gas engine department, Wright Machine Co., 
Cwensboro, Ky. 


GLITZENHIRN, GEoRGE, instructor in shop practice, University of 
Michigan, Ann Arbor, Mich. 


GREEN, KANE S., president, Automobile Club of Philadelphia, 
Philadeiphia. 


GUERRERA, CARMIN A., special dynamics research, General Motors 
Corporation Research Laboratories, Detroit. 


HANNEWALD, BuRTON, mechanical engineer, Charles D. Schmidt 
Corporation, New York City. 


HAUSSER, CURT FRep, chief engine inspector, Waukesha Motor Co,, 
Waukesha, Wis 


Hitt, JosEPH B., sales engineer, Ensign Carburetor Co., Log 
Angeles. 


HUGHES, VictTor, research engineer, General Motors Corporation 
Research Laboratories, Detroit. 


Joycr, WILLIAM J., foreman of ignition repair department, Publie 
Service Transportation Co., Irvington, N. J 


KILPATRICK, J. R., inspector, automotive division, Westinghouse Air 
Brake Co., Boston. 


KING, CHARLES H., draftsman, Clark Tructractor Co., Battle Creek, 
Mich 


KosTerR, WILLIAM A., draftsman, Cruban Machine & Steel Corpo- 
ration, New York City 


LEMMER, CHARLES G., sales engineer, Steel Products Co., Detroit. 


LEPKOS, JAY, special representative, Firestone Tire & Rubber Co., 
San Francisco 


LOpW, CHARLES F., works manager Loew Mfg. Co., Cleveland. 


LOGUE, CHARLES H., consulting engineer, Syracuse, N. Y 


sv 


LONGAN, Louis W 


automotive engineer, Link-Belt Co., 
apolis. 


Indian- 


McGraTH, RoBertT H., assistant to vice-president, Eberhard Mfg. 

Co., Cleve.and. 

McGrecor, First Lizut. DuNcAN G., Springfield Armory, Spring- 

field, Mass. 

MaRMOY, ARTHUR FRANCIS, purchasing agent, Luxor Cab Mfg 
Corporation, Framingham, Mass 


MARSHALL, THOMAS C., vice-president, Kelly-Springfield Tire Co 
New York City 


MBHAFFEY, J. J., master mechanic 
tion, Lynchburg, Va 


Niven, A. M., 
Detroit. 


Consolidated Textile Corpora- 
engineer designer, Continental Motor 


s Corporation, 


PARDOE, EDWARD S., superintendent of mot« perations, Capi- 


, rr . ) ’ =e 

tal Traction Co., City of Washington 

PENNINGTON, W. W., district manager, U. S. Light & Heat Cor- 
poration, Niagara Falls, N } 

PITMAN, JOHN H®PNDERSON, automotiv mechanic nstructor, Tur- 
lock Union High School, Turlock, Cal 

PRABEL, IRWIN A., motor-truck desiener Freeman Motor Co 
Detroit. : 


QUACKENBUSH, CLAUDE F., head of department of mechanical and 
automotive engineering, Polytechnic College of Engineering, 
Oakland, Cal. 

RuHopeEs, LituT. BRAXTON, Naval Air Station, Pensacola, FI 


fd, 


RIGNEY, HOWARD C., superintendent, Russell Burdsall & Ward Bolt 
& Nut Co., Port Chester, N. Y. 


Ross, H. E 


purchasing agent, Ross Carrier Co., Benton Harbor, 
Mich. 


SANFORD, WILLIAM W., service engineer, Skinner Automotive Device 


» es Inc., Detroit. 


SARGENT, RICHARD B., experimental department, International Motor 
Co., Allentown, Pa. 

SCHNEIDER, W. C., draftsman, Reo Motor Car Co., Lansing, Mich. 

Scott, LERoy J., sales manager, Steel Products Co., Detroit 


SNIEGOWSKI, J. S., chief engineer, Stearns Motor Mfg. Co., Luding- 
ton, Mich. 


SoMMERS, W. J., division sales manager, White Co., Long Island 
City, N. Y. 

TAYLOR, PHILIP B., assistant chief powerplant engineer, Wright 
Aeronautical Corporation, Paterson, N. J. 


TEPPER, MAuRY M., president, Leading Cab Co., Inc., New York City. 


THIEL, WILLIAM CARL, production manager, Waukesha Motor Co., 
Waukesha, Wis. 


ToOTMAN, E. P., division supervisor of maintenance, Western Union 
Telegraph Co., New York City. 

TOWNSEND, LIEUT. GUY WDUKER, aeronautical engine laboratory, 
Naval Aircraft Factory, League Island Navy Yard, Phila- 
delphia. 


VOGLESONG, G. E., service manager, Wills Sainte Claire, Inc., Marys- 
viiie, Mich. 


WALKENHORST, W., service manager, Mack-International Motor 
Corporation, Cincinnati. 


WaTSON, MATTrHEw S., superintendent of equipment, Colonial Motor 
Coach Corporation, Watertown, N. Y. 


WHITING, CHARLES HERBERT, methods engineer, De Jon Electric 
Corporation, Poughkeepsie, N. Y. 


WoLFLey, CarRL H., vice-president, Wolfley Automobile Co., St. 
Joseph, Mo, 


ZIMMER, GEORGE B., chief draftsman, International Motor Co., 
Piainfield, N. J. 


ZIMMERMAN, JOHN CLARK, manufacturers’ sales representative, 
Goodyear Tire & Rubber Co., Detroit. 
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(A R Kelso) 309, 385 
ANDERSON, R M, ON DRILLING-MACHINE 
APPLICATIONS 307 
Anneating, results of insufficient 290 
Annual dinner announced 532 
Annual Meeting, S A E 
Carnival announced 427, 532 
Date changed 427 
Preliminary announcement of topics 
to be discussed 32 
Applying jigs and fixtures to engine- 
block machining (J G@ Moohl) 308, 323 
Arc of. Contact of Brakeshoes 
Empirical rule for determining 67 
Recommended graphical method for 
determining 70 
Army mule to motor truck (A C Dalton) 530 
Army-Navy standards 30 
Army-Navy Standards Conference 227 
ARNOLD, LIEUT LESLIE P, ON AIR SERVICE 
AS THE WORLD FLIERS Saw It 430 
Asia, new 507 
Asphaltic concrete roads (C P Jensen) 536 
Assembling line inspection 381 
Assembling of cross-assemblies 396 
Audiograms 
Acuity of hearing 118 
Showed what 4 
Audiometric method 112 
Auditory masking and dynamics of the 
inner ear 116 
Automobile engine troubles—their causes 
and remedy (Frederick Alberty) 520 
Automobile headlighting symposium 559 
Automobile-noise measurement (H C 
Snook) 4, 115, 617 
Automobile testing for the public (F E 
Edwards) 520 
Automobiles 
Adaptability of friction drive to light 210 
Advantages of friction drive 211 
Air-cooled engines for 503 
Assembling line inspection 381 
Assembling of cross-assemblies 396 
Back panel 394 
Basis tor appraisal of riding discom- 
fort 37 
Bearing of Research Department work 
on car developments 189 
Better, poorer service 550 
British accidents and insurance 227 
Camping equipment 22 
Clutch design 365 
Complexity of cellulose-nitrate finish 187 
Cracking starts in color and rubbing 
coats at scratches in finishing var- 
nish 186 
Designing with consideration for re- 
pairmen’s tool equipment 516 
Drilling of body bolt and engine bolt- 
holes 396 
Elementary dynamics of spring-sus- 
pension 17, 37 
Engine troubles— their causes and 
remedy 520 
Fabrication of shroud 394 
Factor of public opinion to reduce 
accidents 13 
Factors determining the minimum stop- 
ping-distance of 192 
Finish failures overcome with pyroxylin 
enamel 183 
Formula for safe speeds 6 
Friction transmission for 210 
Fundamental causes of finish failure 187 
Fundamental pr.nciples of headlighting 559 
High-speed thoroughfares advocated 2 
Hot stampings and their production 
299, 452 
Inadequate brakes and lights 579 
Inspection methods 311, 376 
Insurance 580 
Interchangeability of doors 395 
Long distance touring 228 
Manufacturer’s reflections on the ser- 
vice field 549 
Measuring motion definitely 17 
New devices for improving operation 520 
Noise measurement 4, 115, 617 
Operation and advantages of the piece- 
work service-system 161 
Periodical inspection sold with 516 
“Phaeton,” use of, increasing 319 
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Automobiles (Concluded) 


Philosophy of weight reduction 436 
Preventive service 515 
Pyroxylin enamel air-dries quickly 
leaving a hard, tough, durable film 186 
Pyroxylin refinishing-practice 245 
Railroad earnings, effect of 583 
Ratio of population to cars in use 431 
Rear-wheel tests of 100 539 
Reduction of accidents by use of 
psychological tests 13, 163 
Remediable faults in, some 92 
Small 428 
Special requirements of the Orient 540 
Sunshine and heat cause rapid failure w 
of finishes 185 
Synchronous vibration of parts _93 
Testing for the public 520 
Tests to determine driver fitness 164 
Time relation of body rise 41 
Trend toward reconditioning 171 
Usual finishing process and coats 184 
What is safe speed? 12, 81 
Why lost power 552 
Automotive-clutch, development, history 
of 361 
Automotive engineer, what, can do to 
make highway safe 1 
Automotive Equipment Exposition 425, 521 
Automotive Industry 
Cooperative effort of machine-tool 
builders and 360 
Diesel-engine development 344 
Division of Simplified Practice in 321 
Expenditure for development 360 
Influential 528 
Machine-tool needs of 305, 359 
Safety measures in plants 480 
Automotive Products 
Advertising unwanted, causes loss 170 
All functions must be performed 168 
All middlemen are wholesalers 169 
Cannot ignore fundamental business 
law 168 
Consumer acceptance a vital necessity 169 
Consumer decrees success or failure 168 
Distribution of 167 
Giving too much value 170 
Large companies dropping distributer 
system 171 
Production needed for national distri- 
bution i70 
Automotive Transportation Meeting, 
SAE 
Announced 425 
Banquet 527 
Banquet announced 315, 425 
Date changed 315 
Freight-handling session 425, 524 
Gasoline-electric inspection 426 
Motorcoach-operation session 426, 528 
Parade of equipment announced 315 
Plant inspection announced 316 
Preliminary announcement of papers 315 
Program 426 
Reviewed 621 
Standardization session 425, 522 
Visit motorcoach service-station 531 
Automotive transportation preventive P 
service (G F Lord) 515 
Aviation 
Aircraft-engine development 420 
Air Service as world fliers saw it 430 
Commercial 533, 534 
Commercial, in the United States 149 
Commercial airline possibilities, many 534 
Engine development, some aspects of 496 
Frontier facts in air transportation 354 
Fundamental requirements for com- 
mercial 422, 455 
Germany leading Europe 533 
How it feels to fall 1500 ft. 106 
Industrial flying 114 
Kind of service to come 457 
Knowledge of theory of airfoils lacking 438 
Minimum power essential for success- 
ful commercial transport 440 
Navy board ignorant on subjects 450 
North America ideal for air lines 458 
Operating cost and depreciation 422 
Operation of Ford airlines 456 
Popular demand for 421 
Present phase of commercial 430 
Radio for navigation and military pur- 
poses r 430 
Relation of aircraft engines to specific 
needs of naval ; 430 
Reliability as a factor in air-trans- 
portation efficiency 423, 433 
Requirements of satisfactory light en- 
gines 40 
Axle and Wheels Division, S A E, per- 
sonnel 475 
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: B 
Balancing 


Clutch, and its effect upon design 367 
Machine tool parts 360 


BALDWIN, H S, ON ELECTRIC DRIVE FOR 
GASOLINE-PROPELLED MOTORBUSES 14, 95 


Bali and Roller Bearings Division, S A E 


Activities 


413 

Personnel 475 

Report at Semi-Annual Meeting 31 
Ball Bearings Sectional Committee, per- 

sonnel 475 


Ball Bearings 


Numbers proposed, new 413 
Thrust, clutch type 31 
Ball-impression hardness-tests 177 
Ball-handle threads adopted 544 
Ball-nut and lever assembly in brake- 
control system 88 
Balloon Tires 
Blowouts 539 
Heavy vehicles 537 
Motorcoaches 537, 538 
Service record 538 
Severe service 228 
Balloon tires for heavy vehicles (J E 
Hale) 537 
Balloon tires for motorcoaches (J Lin- 
forth ) 538 
BARBER, A B, ON HIGHWAY SAFETY Fac- 
TORS 11 


BARNARD, D P, 4TH, ON LUBRICATION OF 


PLAIN BEARINGS 537 
BARNARD, D P, 4TH, ON MECHANISM OF 

LUBRICATION 539 
BARNARD, D P, 4TH, ON OIL-FLOW IN 


COMPLETE JOURNAL BEARINGS 9, 205, 459 
Basic factors of production (K T Keller) 494 
Bayonet-type connectors not suitable for 

motorcoaches 151 


Beam 


High intensity in foreground 
Remedy lies in good headlights with 
deflecting 576 


Bearing of Research Department work 


on car developments (H L Horning) 189 
Bearings 
Alignment most important in fitting 336 
Kingsbury’s experiments 537 
Lubricating oil tests 288 
Lubrication of plain 537 
Oil-flow in complete journal 9, 205, 459 
Operation of inserting halves 337 
Rules for lubrication 537 
Belt drive 129 
Bendix-Perrot brake control-system 87 
Best location for carbureter intake (A H 
Hoffman) 172 
Bibliography of head-lamps 156 
Black baking-enamel on passenger-car 
bodies 541 
BLANCHARD, DONALD, ON NEW DEVICES 
FOR IMPROVING CAR OPERATION 520 
Block-brakes, force relations in simple 65 
Blowouts of balloon tires 53 
Bodies 
Drilling of bolt holes 396 
Finishing 246 
Finishing the outside of motorcoach 591 


Magnitude of upward forces exerted on 42 


Nomenclature survey 227 
Standardized 591 
Steam heated 330 
Time relation of rise 41 


Bolt holes, drilling of body and engine 

Bolt, Nut and Rivet Proportions Sec- 
tional Committee, activities 

Bolt standard to be revised 151 

Bolts, plow, proposed standardization 

Book of American Society for Testing 
Materials standards, supplement to 322 

Boyp, T A, ON FUEL FROM THE SERVICE 


STANDPOINT 520 
Brake Chattering 
Analytical analysis of 68 
Effect of material on 69 
Brake-Control System 
Bendix-Perrot 87 
Carrier bracket and universal-joint as- 
sembly 88 
Lever and ball-nut assembly 88 


Brake-Drums 


Inspection of 384 
Transmission, considered 543 


Brake-Lining 


Increased life with three-shoe brakes 89 
Standard extended 


413 
Brake session at Semi-Annual Meeting 18 
Brakes 
Advantages of three-shoe 90 
Analytical analysis of squeaking and 
chattering 68 
Equalizers and linings discussed 20 
Factors affecting qualities 64 
Four-wheel versus two-wheel 89 
Fundamentals of design 18, 64, 462 
Heavy vehicles 538 
Hydraulic and their applications 19 
Hydraulic-brake units, development 
difficulties and design of 19, 231 
Hydraulic, development recounted 19 


Inadequate 579 
Increased life of lining with three-shoe 86 
Mechanical four-wheel elements de- 


scribed 18 
More area with six-wheel motorcoaches 62] 
Motorcoach 590 
Motor-vehicle safety code 318 
Multiple-shoe 71 
Railroad type of 72 
Readjustment not needed 553 
Three-shoe self-energizing, features of 8&8 
Wear and pressure distribution 66 
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Fundamental principles of automobile 559 
Illumination conforming to the Society’s 
specification 569 
Improvements in 571 
Interference possible under best con- 
ditions 571 
Invariable and asymmetrical 569 
Non-symmetrical 565 
Photometric calculations apply to ex- 
ceptional cases 570 
Regulating versus diffusing system 576 
Royal Automobile Club 
Chart objectionable as basis of speci- 
fications 566 
Tests 567 
Symposium, automobile 559 
Visibility tests 567 
Headlights 
3eam of high intensity in foreground 562 
Control of concentrated beam 560 
Courtesy lights 563 
Diffused and non-symmetrical lighting 562 
Driving through a tunnel 73 
Illumination at point B 561 
Inadequate 579 
Making changes in laws, effect of 577 
Narrow crowned roads, effect of 561 
Origin and limitations of regulations 560 
Possible solution of the problem 535, 536 
Remedy lies in good, with deflecting 
beam 576 
Research needed 561 
Specifications for 572 
Variations of road contour, effect of 560 
Headlights (J H Hunt) 563 
Hearing, mechanism of human 115 
Heat 
Frictional, generation of 208 
Generation of, in oil-film 208 
Oxygen and, cause chemical changes 
in oils 265 
Heat-flow in large-engine design 342 
Heat generation in oil-film 208 
Heating, excess lubrication causes 63 
HeELptT, P M, oN SoMB RECENT WORK ON 
UNCONVENTIONAL TRANSMISSIONS 
20, 127, 613 
Heron, S D, ON AtIR-COOLED AIRCRAFT 
ENGINE DEVELOPMENT 398 
HERRESHOFF, ALEXANDER, ON STEAM 
COOLING 327 
HERRINGTON, A W S, ON Motor TRANS- 
PORTATION AS A PASSENGER-CARRYING 
AGENCY 125, 157 
Hipgey, R M, ON MACHINE-TOOL NEEDS OF 
THE AUTOMOTIVE INDUSTRY 305, 359 
High-speed injection-engines 342 
High-speed thoroughfares advocated 12 
Highway Research Board 608 
Highway safety factors (A B Barber) 11 


Highway safety session at Semi-Annual 
Meeting 
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Highways and Roads 


Asphaltic concrete 

Automobile design and construction 
features as elements in safety 

British to conduct research 

Construction and destruction 

Crossings 

Curves and hilltops 

Defining rights-of-way 

Depression affects headlamps 

Engineer’s part in increasing safety 

Future development 

High-speed thoroughfares advocated 

Narrow crowned, affect headlights 

Obscure cross 

Railroad crossings 

Regulation of traffic 

Roadside obstructions 

Safety factors 

Saturation point for motor vehicles a 
question of space 

Space as a saturation-point 
minant for motor vehicles 

Speed of motor vehicles 
nevenness of, and spring deflection 

Uniform system of signs 

Variable effect of profile 

Variations of contour in, affect head- 
light beam 

What the automotive engineer can do 
to make safe 


deter- 


Highways Committee, SAE 


Activities 
Report at Semi-Annual Meeting 


HINCKLEY, D C, ON DESIGNING WITH 
CONSIDERATION FOR REPAIR MEN’S 
TooL EQUIPMENT 

History of automotive-clutch develop- 
ment (E E Wemp) 

HorrmMan, A H, On Best LOCATION FOR 
CARBURETER INTAKE 

Holding power of wood screws 

Horning, H L, demonstration of steam- 
cooling of engine 

HorRNING, H L, ON BEARING OF RESEARCH 
DEPARTMENT WORK ON CAR DEVELOP- 
MENTS 

HoRNING, H L, ON FUNDAMENTAL DEM- 
ONSTRATION OF COOLING BY seme 5 

Horton, 2 H, ON OPERATING EXPPRIENCE 
WITH GASOLINE-ELEcCTRIC MorTorR- 
COACHES 529, 

Horsepower and acceleration of motor 
vehicles increased 


Hot Stampings 


Dies are cast from models ; 
Pick-ups for the breakdowns, making 
Quality results from long experience 


Hor STAMPINGS ANp THEIR PRODUCTION 
(G F Keyps) 299, 

How it feels to fal] 1500 ft. 

Howard inertia transmission 

HowARTH, H A, ON LUBRICATION OF PLAIN 

BBRARINGS 

Huck, Louts C, on 
VEHICLES 

Human elements in production 

Human eye 

Human hearing, mechanism of 

Hunt, J H, ON H®ADLIGHTS 

Hunt, O E, ON SMALL CAR 


BRAKES FOR HEAVY 


Hydraulic-Brake System 


of units 
Equalized pressure 
safe breaking-effect 
Flexible leads, development of 
Long search for suitable liquid 
Major elements of 
Neutralized castor oil 
adopted 
Perfected by careful study 
Piston cup, how developed 
Rubber piston cups finally solve the 
problem 
Sliding connection with pedal lever 


Hydraulic-drag transmission 


Development difficulties and the ar 


gives maximum 


and alcohol 


Hydraulic Steering 


How accomplished 
Main cylinder 
Master pump 


Hydraulic transmissions 


Hydraulic Transmissions 


Advantages and disadvantages of 
Automatically variable type 
Control and operation 

Description of 


or 
os 


on] 


516 
361 


172 
414 


11 


189 


452 
453 
454 


452 
139 
537 


615 


235 
233 
234 
232 


235 
233 
234 


234 
232 


130 


492 
492 
492 


131 


133 


614 
131 


THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





Hydroplanes 
Principle, application of, to motorboats 
Speedier and safer than motorboats 


I 


Idle-time control-method in 
stations 
Ignition of gases 


service- 


Illumination 


Comtormning to the Society’s specifica- 
tion 
Elements of satisfactory 
Mathematical expression of 
Immigration law, effects of 
Impact of laws 
Improvements in 


(R N 
Falge) 


headlighting 


Income 


American farmers 

Doubled with 74 per cent fewer men in 
piecework service system 

Price-level and 


Industrial flying 


Inertia-Type Transmissions 


Characteristics 
Description 
Howard 


Inspection 


Aircraft engine laboratory 

Airplane industry 

Airplane, some aspects 

Aspects in airplane industry 

Assembling line 

Brake-drums 

Cylinder-heads and blocks 

Delco equipment 

Differential carriers 

Metallurgical 

Methods in automobile plant 311, 

Ratio of production hours to, hours 

Routine and engine depreciation 

Springs 

Steering-knuckles 

Transmission case 

Transmission 

Counter three-gear forging 
Spline shaft 

Wheels 
Inspection methods (C J Ross) 311, 
Inspector 
Inspectors, ratio of production men to 
Insulated wire and cable 


Insurance 


Automobile 

British motor accidents and 
Internal-combustion engine’s realm 
International critical tables 
International standardization 
International trade relations 
International trade, world 
Intrastate and interstate motorcoaches 
Invariable and asymmetrical lighting 

(P W Cobb) 


Iron and Steel Division, S A E 


Activities 
Report at Semi-Annual Meeting 
Isolation, American 


33, 


J 


JARDINE, FRANK, ON ENGINE CorROSsION— 
Irs CAUSES AND AVOIDANCE 517, 

JBLLICK, J F, ON ROAD CONSTRUCTION 
AND DESTRUCTION 

JENSEN, C P, ON ASPHALTIC CONCRETE 
Roaps 


Jigs 


Clamping and loading 
Loading and clamping 


Jigs and fixtures to engine-block ma- 
chining, applying 308, 

JONES, F T, ON PRODUCTS AND By-PrRop- 
UCCTS OF FOREMEN’sS CONFERENCES 


K 


KELLER, K T, ON Basic Factors or Pro- 
DUCTION 307, 
Keiso, A R, ON ANALYSIS OF MACHINE- 
Toot MAINTENANCE 309, 


569 
155 
155 
114 

36 


571 


162 
162 
114 


139 
139 


316 
311 
441 
311 
381 
384 
379 
380 
383 
377 
376 
376 
423 
378 
383 
382 


382 
381 
384 


376 
262 
311 

31 


580 
227 
174 
591 
508 
582 
601 
569 


413 
31 


124 


605 
536 
536 


324 
324 


323 
302 


494 
385 


KETTERING, C F, ON ENGINEER’S PART IN 
INCREASING HIGHWAY SAFETY 12, 

Keyes, G F, on Hot STAMPINGS AND 
THEIR PRODUCTION 299, 

Keys, C M, ON CONDITIONS AFFECTING 
AERONAUTIC PROGRESS 

Keyways, effect of, on strength of shafts 

KRANICH, F N G, ON PowsrR TAKB-OFrF 
FOR TRACTORS 

KrEvusseR, O T, ON TESTING APPARATUS 
AND METHODS USED IN CONDUCTING 
MorTor-VEHICLE TESTS 


L 
Labor 
Emigration from Great Britain of 
skilled 
Turnover reduced by driver fitness 
tests 


Lamp glasses need simplification 
Lamp mountings, motorcoach 
Landing gear of airplanes 
Latin-American trade 

Lavaud transmission 

Lawrance nine-cylinder engine 


Laws 


Effect of making changes in headlight 

Enforcing 

Fundamental business, 
nored 

Impact of 

Should be explained and enforced 

Simple rule becomes a simple 

Standardization of motor-vehicle 

Uniform and model motor-vehicle, dif- 
ferences 

Uniformity needed in speed 


Laws of sliding friction on unlubricated 
surfaces 


cannot be ig- 


Leather 


Patching of 
Upholstery, substitutes, tests of 


Length of haul by motor truck 

LEeEPace, W L, oN LIGHT AIRPLANE AND 
LOow-POWERED FLYING 420, 

Lessening of glare by colored shields 
(J W Lord) 

Lever and ball-nut assembly in brake- 
control system 

LEWIS, HAROLD M, ON TRAFFIC CONGES- 
TION AND PLANS FOR RELIEVING IT 


Liability costs, lower with six-wheel 
motorcoaches 
Liberty engine 
Light airplane and low-powered flyin 
(W L LePage) 420, 
Lighting Division, S A E 
Activities 34, 151, 225, 542, 
Personnel 


Report at Semi-Annual Meeting 
Lighting laws compiled, motor-vehicle 
Limitations of die-castings 
Limits for clutch discs 
LINFORTH, J, ON BALLOON TIRES FOR 
MOTORCOACHES 

Liquid for hydraulic brakes, long search 
for suitable 

Liquids, glasses as undercooled 

Loading and overloading of motor 
vehicles 

Lockwoop, E H, oN RBEAR-WHEEL TESTS 
oF 100 AUTOMOBILES 

Long-distance touring in automobiles 

LONG, JOHN C, ON NATIONAL CONTROL OF 
TRAFFIC 

Look ahead, not behind, in driving 

Lorp, G F, ON AUTOMOTIVE TRANSPORTA- 
TION PREVENTIVE SERVICE 

Lorp, J W, ON LESSENING OF GLARE BY 
COLORED SHIELDS 


Loudness 


Complex sounds 
Four principle 
noise 
Indicators 
Loudness-measuring methods, other 
Low temperature causes contamination 
of oil by water 
LOWE, EDWARD F, ON CHARACTERISTICS OF 


THE INTERNAL-COMBUSTION-ENGINE 
GOVERNOR 


methods of’ measuring 


Lubricants 


Abrasion 

Amount and character of 

Carbon formed by decomposition 
Control of oil-flow past the pistons 
Dust and metallic particles, effects of 
Engine operation, effect on oil 


543 
545 
211 


118 


123 
122 


oe 


123 


266 


268 


288 
289 
266 
264 
267 
263 


lanl 


oO 


78 
152 
148 


61 


L66 
150 
(77 
201 
133 
04 


543 
545 
211 
437 
570 

88 
430 


621 
500 


437 


544 


430 


515 


570 


118 


123 
122 


123 
266 


268 


McDoNaLp, J F, 


Machine-tool selection 
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Lubricants (Concluded) 


Excess oil exposed to burning gases 

Exposure time a factor in consumption 

Five impurities that contaminate 

Flash-test of volatility may mislead 

Low temperature causes contamination 
by water 

Machine for comparing properties of 


oils at high pressures 
Oil destroyed by burning, not wear 
Oxygen and heat cause chemical 
changes 


Permanent viscosity changes, causes of 

Physical changes and their causes 

Pressure, velocity and temperature 
effects 

Starting cold engine causes most dilu- 
tion 

Tests of bearing 


Lubricants Division, S A E 


Activities 
Personnel 


Lubrication 


Cylinder and engine 
Engine 

Engines with mud 
Excess causes heating 
Mechanism of 

Plain bearings 

Rules for bearing 


11, 58, 


Lubrication of plain bearings (D P Bar- 


nard, 4th, and H A Howarth) 
Lubrication session at Semi-Annual 
Meeting 
LysBeck, R J, ON MOTOR FUEL 


M 


ON TRAINING REPAIR 
SHOP PERSONNEL 

McGrorGE, JOHN, ON PREPARATION OF 
SURFACES FOR NITROCELLULOSE FIN- 
ISH 


McWANE, RosBert C, ON ENGINE RECON- 


DITIONING—RBEFINISHING OF CYLIN- 
DERS AND ALIGNING OF SHAFTS 
Machine for comparing the lubricating 
properties of oils at high pressures 
(C F Marvin, Jr) 
Machine-tool needs of the automotive 
industry (R M Hidey) 305, 
(W G Careins) 


Machine-T ools 


Analysis of maintenance 309, 

Balancing moving parts 

Budget allowance for maintenance 

Cooperative effort of automotive 
dustry and builders 

Cost of repair and maintenance 

Inauguration of safety campaigns 

Maintenance reports used 

Making safe 

Needs of the automotive industry 

Proper, and education 

Safety measures 

Safety measures, effectiveness of 

Selection of 

Single or multi-purpose 

Standard versus special 

Standardizing parts 


Machining die-castings 
Maintenance 


Analysis of machine-tool 309, 
Budget allowance for machine-tool 
Cost of machine-tool repair and 
Flying equipment 
Lower with six-wheel motorcoaches 
Method of machine-tool, analyzed 
Progressive 
Regular motorcoach, cut 
gasoline-electric system 
Reports used for machine-tool 
Saving by standardization 
Making machine-tools safe (R F 
Thalner ) 308, 
Manufacturer's attitude toward standard- 
ization (E W Templin) 
Manufacturer’s reflections on the auto- 
motive service field (John Squires 
and Carl Breer) 
Marketing, cooperative agricultural 
MaRsH, ILLIAM H, ON REGULATION OF 
TRAFFIC ON HIGHWAYS 
Marvin, C F, Jr, ON MACHINE FoR Com- 
PARING LUBRICATING PROPERTIES OF 
O1ts aT HIGH PRESSURES 
VIN, C F, JR, ON WuHaT Is SAFE 
SPEED? 12, 81, 
Masury, A F, oN TREND OF LARGE Com- 
MERCIAL Moror-VEHICLB DESIGN 
Materials for airplanes 
athematical expression of illumination 
YNARD, H E, ON DEVELOPMENT DIFFI- 
CULTIES AND THE DBSIGN OF HYDRAU- 
LIC-BRAKE UNITS 19, 231, 
, G J, on Somme ASPECTS OF AIR- 
CRAFT-ENGINE DEVELOPMENT 420, 


in- 


308, 


in half by 


’ 





248, | 
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Measurement, automobile-noise 4, 115, 617 In England 97 
Mechanical-drag transmission 130 Other applications 104 

264 Mechanical drive 90 per cent efficient 610 Fifth Avenue, early 96 
264 Mechanical losses in engines 253 Modified form of drive with storage- 
266 Mechanical traffic control] (Henry Glea- battery 98 
264 son) k 532 Other applications of the electric drive 104 
Mechanically-driven rail-car, design and Performance data of Philadelphia 104 
266 work capacity of largest 17 Single versus double motor drive 102 
Mechanism of lubrication (D P Barnard, Utilizing the horsepower output 103 
287 4th) 539 Motorcoach and the railroad (H F 
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Screw-type connectors recommended 
359 Meeting at Semi-Annual Meeting 15 for 151 
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Membership Committee, S A E, report at _and to summer resorts 586 
Semi-Annual Meeting 5 Six-wheel operation 620 
Mental defects that cause accidents 164 Six-wheel principle regarded as logical 620 
385 Mentally unfit are real hazards 163 Smooth, rapid acceleration reduces 
360 Metallic particles, effects of, on oil 267 a... a 
q } te ic. j 7 
388 Metallurgical inspection 377 Storage-batteries simplified 541 
360 Street-car type of 588 
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480 Mirus, J E, ON BUDGET SYSTEM AS AN ton) 125, 157 
306 AID TO SERVICE-STATION MANAGE- 
359 MENT 280 
306 Mind becomes obsessed by a fault 91 Motor Trucks 
360 Mock, F C, ON ELEMENTARY DYNAMICS 
256 OF VEHICLE SPRING-SUSPENSION 17, 37 Building-up an organization 608 
Models, castings and dies, making 300 Coordination of railroad and, in 
Molded and woven friction facings com- freight handling 607 
c pared 362 From Army mule to 530 
385 Moldings, refinishing 246 Impact tests 35 
388 Molybdenum steels 31 Length of haul by 211 
388 Monetary gold, world’s stock of 216 Railroad and, coordination will estab- 
487 MoouL, J G, ON APPLYING JIGS AND FIx- lish economic transportation 608 
621 TURES TO ENGINE-BLOCK MACHINING Tank, regulations 544 
385 308, 32% Transition from, type of rail-car 74 
278 Moore, Lf H, on Spemuricamas oo Cae: Transmission efficiency experiments 539 
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594 nen Meant 175 Motor-vehicle brake safety code 318 
624 Motorboat Division, S A E Motor Vehicles 
479 Personnel 106 Average speed 603 
a Report at Semi-Annual Meeting 31 Balloon tires for heavy 537 
522 a er. code 318 
3 rakes for heavy 538 
ae Motorboat Meeting, SA E Bureau of Public Roads’ road-impact 
o 
63 Announced 147 CQunmmnetéa 599 
Reviewed 223 Competition, effect of, on railroad 
533 e ae ‘ 522 
ongested city districts 158 
. Motorboats Considerations for the future 160 
287 Gold Cup races 224 Displacement characteristics 110 
384 Hydroplane principle, application of 224 Displacement-time curve 110 
Hydroplanes speedier and safer than 230 Driving in line 84 
936 ‘Standardization needed 223 ee of control +44 
444 Head-lamps 155 
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615 Electric-drive Increased horsepower and acceleration 579 
At Philadelphia 100 Increased load-factors 158 
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Motor Vehicles (Concluded) 


Internal-combustion- engine 
characteristics of 

Investigation of riding-qualities 
fined to definite conditions 

Lighting laws compiled 

Limitation of pressure and speed 

Loading and overloading 

Manufacture and equipment standard- 
ization 

Multi-wheel 

Operation of rail service and 

Overloading 

Passenger carrying agency 

Problems of administration by 

Proper utilization of tax monies 

Restrictions as to size 
tiding-qualities of 16, 

Riding-quality of multi-wheel 

Road. tests 

tolling-resistance of 

Speed 

Standardization of law 

Steering and braking of multi-wheel 

Tank wagons and trucks to be regu- 
lated 

Taxation 

Toxic effects of 

Trend of large commercial design 

Uniform and model law differences 

Uniformity of speed laws needed 

Uses for multi-wheel 

Viewpoint of the state 

Wheels for pneumatic tires on heavy 


MouGey, H C, ON FINISH FAILURES OVER- 
COME WITH PYROXYLIN ENAMEL 

Multiple-shoe brakes 

Multi-purpose or single machines 

MurPHY, W H, ON USB OF RADIO FOR 


governor, 


con- 


states 


exhaust 


AERIAL NAVIGATION AND MILITARY 
PURPOSES 
N 
National control of traffic (John C 


Long) 
National directory of specifications 
National steel exposition at Production 
Meeting 149, 221, 
Natural-gas gasoline 
Navy-Army standards 
Navy board ignorant on 
jects 
Need for systematic training of foremen 
New Asia 
New devices for improving car operation 
(Donald Blanchard) 

Night driving 
No Wright 
1924 
Noise-detecting apparatus 


aviation sub- 


3rothers medal award for 


Noise Detectors 


Air-input type 
Auxiliary apparatus 
Noise measurement, automobile 4, 
Noise research session at Semi-Annual 
Meeting 


Noises 


Apparatus for detecting 
Zothersome engine 
Chassis 
Four principal 
loudness 
Locating engine 
Methods of measuring loudness, other 
Remedies suggested for transmission 
Their cause and cure 
Transmission, and 


methods of measuring 


their remedies 


21, 62, 


Nomenclature 


Electrical equipment, revises 

Engine, revised 

Motorcoach 

Survey of body 
Non-adjustabl 
Non- ferrous 

of 

North America ideal for airlines 
Northern California Section organized 
Notched-bar tests for metals 


No. 00 Flywheel Housing 
Adopted 
Suggested 


Notes on crankcase 
Thorne) 


tyres of clutch 


metals, die-castings made 


corrosion (M A 


© 


Obscure cross-roads 
Officers nominated for 1926 
Oil engine needs research work 


Oil-Film 
Heat generation in ; 
Oil-flow due to pressure developed in 


Water deposition destroys, and attacks 
metal 





267 
600 
538 


121 
122 


115 


208 


206 


605 


December, 1925 


Oil-Flow 


Complete journal bearings, in 9, 205, 
Due to pressure developed in the film 
Effect of oil-feed pressure 
In complete journal bearings 9, 
Method used in tests 
Moving pictures 
Oil-flow in complete 
(D P Barnard, 
Oil-grooves 
Oil reserves 


205, 


journal bearings 
th) 9, 205, 


Oils 


Apparatus for 
properties 
Carbon formed by decomposition 
Clean means long life 
Control of flow past the pistons 
Cracking of, for fuel 
Destroyed by burning, not wear 
Effects of dust and metallic particles 
on 
Effects of engine 
cating 
EXxxcess exposed to burning gases 
Exposure time a factor in consump- 
tion 
Five impurities that contaminate 
Flash-test of volatility may mislead 
Low temperature causes contamination 
by water 
Machine for comparing lubricating 
properties at high pressures 
Methods of keeping clean 
Oxygen and heat 
changes 
Permanent 
of 
Physical changes and their causes 
Positive supply necessary 
Possibilities of less dependence 
viscosity 
Pressure-feed slow in cold weather 
Prompt supply of fresh, needed to 
combat water deposition 
Reserves 
Thin, does not result in wear 
Use castor, in stored cars 
Variation in consumption not 
ranted 
Operating economy, 
train compared 
Operating experience with gasoline-elec 
tric motorcoaches (R H Horton) 29, 
Operation and advantages of the 
work automobile sé rvice-system (W 
G Gow) 


comparing lubricating 


operation on lubri- 


cause chemical 


viscosity changes, causes 


upon 


war- 


rail-car and steam 


Y A. 
piece 


Operation of Air Mail Service (J E Whit 
beck ) 22, 

Oxygen and heat cause chemical changes 
in olls 


P 
Parts 


Cost of finished sheet-metal 
Generalities as to piracy 
Warning concerning “pirate” 


Parts and Fittings Division, SA E 


Activities 
Report at Semi-Annual Meeting 
Passenger-Car Body Division. SA E 
activities 227, 319, 541, 543, 
Passenger-carrying agency, motor trans- 
portation aS a 
Patching of leather 
Performance of transmissions compared 
Petroleum Products and Lubricants 
Committee, personnel 
Petroleum, world production 
“Phaeton,” use of, increasing 
Philosophy of weight reduction (L H 
Pomeroy ) 


Photoelastic Tests 


Eye-bolt stresses determined by 
How made 


tesults 


Photometric calculations apply to excep- 
tional cases 


Physical changes of oils and _ their 
causes 

Physical tests may become a fetish 

Physiological effect of sound 

“Pick-ups” for the “breakdowns,” mak- 


ing 


Piecework 


Advantages of the automobile service- 
system 

How system works 

Income doubled with 74 per cent fewer 
men 

No foremen or helpers needed 

Work guaranteed by shop and men 


459 
206 
207 
459 
206 
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$59 
208 
182 


264 


264 
266 


264 
266 


287 
189 


265 


265 


265 


517 


61 
606 
606 
182 
606 
606 


161 
{86 


299 
vod 


556 
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Pilots 


Must know their runs 
Qualifications of 
“Pirate” parts, warning concerning 
Piston-ring oversizes adopted 


Pistons 


Clearances 
Control of oil flow past 
Oversizes 

Adopted 

Proposed 


Piston Cup 


How developed for use with hydraulic 
brakes 
Hydraulic brake, how developed 
Rubber finally solves the problem 
Piston-pin diameters 
Plating and enameling die-castings 
Plow bolts, proposed standardization 
Pneumatic tires, disc wheels adaptable to 
solid and 
Polishing die-castings 
PoMEROY, IL H, ON 
WEIGHT REDUCTION 
Poppet valves 
Porosity of die-castings 
PORTER, L. M, ON TRUCK TRANSMISSION 
EFFICIENCY EXPERIMENTS 
Possible solution of the headlight prob- 
lem (H M Crane) 536 


PHILOSOPHY OF 


Power 


Percentage to be 
tractors 
Why cars lost 


taken for pellir 


Powerplant 


Airplane 

Costs 

Development 

Development of electric motorbu 
Thrust to weight, relation of 
Weight of airplane 


Power Take-Off 


Difference in mechanical features 

Modern applications for tractors 

Tractor 

Types of tractor 
Power take-off for 

Kranich ) 

Preheating, fuels used without 
Preparation of surfaces for nitrocellulose 


tractors (F N G 


finish (John McGeorge) 
Present phase of commercial aviation 
(D W Douglas) 
Pressure 
Lubricant, effect of, on 
Oil-feed, effect of 
Oil-flow due to, developed in oil-film 


Pressure-feed slow in cold weather 
Prevention of shimmy by hydraulic 
steering-control (J W White) 


Price-Level 


Buying-power and, American 
Income and 


Problem of gear _ production (Earle 
Buckingham) 305, 

Problems encountered in testing air- 
craft engines (J H Geisse) 

Problems of motor-vehicle administration 
by states (Robbins B Stoeckel) 522 


Production 


Basic factors of 

Continuous 

Coordinating gear design and, meth- 
ods 304, 

Detroit's 

Factors of successful 

Hot stampings and their 299, 

Human elements 

Means of gear 

Needed for national 
automotive products 


distribution of 


Problem of gear 305, 
Ratio of, hours to inspection hours 
Training employes in work 301, 


World afraid of 
World coal 
World petroleum 


Production Division, S A E, proposed 


Production Meeting, S A E 


Announced 14 
National steel exposition 2 
Program 
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Screw Threads 


Extra-fine thread fits 
Extra-fine thread fits applications 


Screw-Threads Division, S A E 


Activities 
Report at Semi-Annual Meeting 


Screw-type connectors recommended for 
motorcoaches 
Seams caused by trapped air 


Sectional Committees 


Ball Bearings, personnel 

Bolt, Nut and Rivet Proportions, ac- 
tivities 

Scientific and Engineering Symbols and 
Abbreviations, personnel 

Specifications for Zine Coating of Iron 
and Steel, personnel 


Sections Committee, S A E 


Meeting at Semi-Annual Meeting 
Report at Semi-Annual Meeting 
Sections, S A E, Northern California or- 
ganized 
Selection of applicants for repair shop 
Selective method of choosing drivers 
must become universal 


Semi-Annual Meeting 


Brake session 
Business session 
=xhibit at 
Gasoline-electric bus and rail-car ses- 
sion 
Highway safety session 
Highways Committee report 
Lubrication session 
Meetings Committee 
Meeting 
Report 
Membership Committee report 
News in the Daily SAE 
Noise research session 
Publication Committee report 
Report of treasurer 
Research Committee 
Meeting 
Report 
Reviewed 
Riding-qualities session 
Sections Committee 
Meeting 


ne tet 
Standards Committee report 6, 
Transmission session 


Service 


Automotive transportation preventive 

Brake readjustment not needed 

Branch schools for training repair shop 
mechanics 

Common sense is needed 

Course of training for repair shop 
mechanics 

Field experiences 

Field of unlimited opportunity 

Fuel from the, standpoint 

Ideal instruction book needed 

Manufacturer’s reflections on the auto- 
mobile field 519, 

No benefits from special accessories 

Poorer, better cars 

Principles of good 

Psychology of 

Repair men’s tool equipment 

Sales and 

Salesman needed 

Second group of field notes 

Special accessory “game” 

Specific instruction needed 

Taking the owner’s statement 

Training repair shop personnel 

Use and value of owners’ register 

Value of experience 

Where the trouble lay 

Work guaranteed by shop and men 


Service Engineering Meeting, S A E 


Announced 


149, 223, 
Corrosion session 


Engine and car troubles session 
Engine corrosion session 

Fuels session 

Program 

Reviewed 


Sessions announced : 
Trouble diagnosis session 


Service-Stations 
Budget system, application of 


Budget system as an aid to manage- 
ment 
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Day-by-day record of business 284 
Direct expenses and their allocation 283 
Explanation of direct-expense ac- 
counts 283 
Fair profit can be realized 281 
How budget system is prepared 281 
Idle-time control-method 284 
Methods used in operating a budget 283 
Use and value of owners’ register 285 
What the productive-hour chart tells 285 
Service System 
How piecework works 161 
Income doubled with 74 per cent fewer 
men in piecework 162 
Operation and advantages of the 
piecework automobile 161 
Shafts, effect of keyways on strength of 286 
SHARP, FRED M, ON PROGRESSIVE MAIN- 
TENANCE 278 
Sheet Steel 
Back panel 394 
Conservation of scrap 399 
Cost of finished parts 392 
Economy the watchword 301 
Erichsen tests 290 
Fabrication 301, 389 
Fabrication of shroud 394 
Hot stamping 299 
Method of taking samples 290 
Ratio of yield-point to ultimate tensile- 
strength 291 
Results of insufficient annealing 290 
Testing of 290 
Sheet steel fabrication (Syd Smith) 301, 389 
Sheet-steel tests 413 
SHERMAN, RAY W, ON DISTRIBUTION OF 
AUTOMOTIVE PRODUCTS 167 
Shock-absorber and snubber-device de- 
velopments (W B Groves) 29% 
Shock-Absorbers 
Coordinating, with the spring 49 
Snubber-device and, developments 293 
Shock-tools, safety of 484 
Shimmy 
Front and rear end differences that 
cause 491 
Prevention of, by hydraulic steering- 
control 490 
Side-rails, fabrication of 396 
Significance of common physical proper- 
ties of structural materials (F 
Moore) 175 
Signs, uniform system of road 267 
Sincerity, school of 277 
Single or multi-purpose machines 359 
Six-wheel motorcoach operation (W F 
Evans) 529, 620 
Six-Wheel Motorcoaches 
Lower maintenance and liability costs 621 
More brake area—less spring deflec- 
tion 621 
Operation 620 
Principle regarded as logical 620 
Sliding-gear transmission, pros and cons 7 
re) 127 
Small car (O E Hunt) 428 
SMITH, SYD, ON SHEET STEEL FABRICA- 
TION 301, 389 
SNOoK, H CC, ON AUTOMOBILE-NOISB 
MEASUREMENT 4, 115, 617 
Snow, A J, ON REDUCTION OF AUTOMO- 
BILE ACCIDENTS BY USE OF PSYCHO- 
LOGICAL TESTS 13, 163 
Snubber-device and shock-absorber de- 
velopments 293 
Soldering die-castings 257 
Solid tires, disc wheels adaptable to 
pneumatic and 538 
Some aspects of aircraft-engine develop- 
ment (G J Mead) 420, 496 
Some aspects of airplane inspection (J J 
Feeley ) 311, 441 
Some recent work on unconventional 
transmissions (P M Heldt) 20, 127, 613 
Sounds 
Characteristic, and their causes 62 
Gear case may be an amplifier 63 
Gear ratios that give harmonious 62 
Loudness of complex 11% 
Physiological effect of 4 
Propagation of 119 
Radiating surfaces 120 
Velocity in chassis 4 
Volume within the speech range 117 





Spark-Plugs 


Wrong, cause trouble 
Standard revised 
Spark test 
Special car requirements of the Orient 


Specifications 


British headlighting, basis of 

Crankcase oil 

Headlights 

Ilumination conforming to the Society’s 

Motorcoach 

svatronal directory of 

Royal Automobile Club chart objec- 
tionable as basis of headlighting 

Standard, too indefinite 


Specifications for headlights (W D’A 
Ryan) 

Specifications for Zinc Coating of Iron 
and Steel Sectional Committee, per- 
sonnel 

Speeds 

Airplane 
Average motor vehicle 


Formula for safe 
Motor vehicle 
Uniformity needed 
What is safe 
Spring deflection 
road 


in laws governing 
12, 81, 


and unevenness of 


Spring-Suspension 


Elementary dynamics of vehicle 17, 
Fricuonal action in 
How might be improved 


Springs 


Action of a two, suspension system 
Analysis of single, action 
Auxiliary, effect of 

Calculation and design of coiled 
Causes and effects of, action 
Chassis, test 


Condition of surface 


and fatigue re- 


sistance 200 
Conical, a cure for valve-spring break- 
age 198 
Coordinating the shock-absorber with 49 
Defiection and unevenness of road 155 
Extension or closely coiled 197 
Flexible front, reduce pitching 46 
Inspection 378 
Less deflection with six-wheel motor- 
coaches 621 
Method of computing deflection 50 
Motorcoach 590 
Range of stress important 199 
Shock-absorber and snubber-device de- 
velopment 293 
Square material 197 
Tolerances 200 
Torsion 198 
Torsion formulas the same for rods 
and 195 
Use of alloy-steels 200 
Variable effect of road profile 43 
What more-flexible front, entail 48 
Squad idea of foreman development and 
promotion 352 
SQUIRES, JOHN, ON MANUFACTURER'S RE- 
FLECTIONS ON THE AUTOMOTIVE SER- 
VICE FIELD 519, 549 
Standard versus special machine-tools 306 
Standardization 126 
Standardization 
American Society for Testing Materials 
book of standards, supplement to 322 
Army-Navy conference 227 
Cooperation in 32 
Electrical power and farm equipment 622 
International 508 
Jigs and fixtures 308 
Machine-tool parts 360 
Manufacture and equipment of motor _ 
vehicles 599 
Manufacturer’s attitude toward 522 
Motorboat needed 223 
Motorcoach bodies 591 
Motor-vehicle law 597 
Plow bolts, proposed 226 
Possibilities of motorcoach 590 
Savings in first cost and maintenance _ 
result from 524 
Seope of, and simplification 415 
Standardization session at Automotive _., 
Transportation Meeting 522 
Standards 
Approved by letter-ballot 226 
Army-Navy 30 
Bolt, to be revised 151 
Brake-lining, extended 413 
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Classification by use 
Classification of 
Classified and defined 


Control-lever ball-handle inserts not 
used 
Standards Committee, S A E 
Activity 321, 
Attendance at Semi-Annual Meeting 
Report at Semi-Annual Meeting 6, 
Starting-motor mountings for motor- 


coach, special, required 
Starting time of engine 
Status of the farmer 


Steam-Cooling 


Crankcase-oil dilution reduced by 

Effectiveness 

Fundamental demonstration of engine 

11, 

Working model of system 
Steam-cooling (A Ludlow Clayden) 
Steam-cooling (Alexander Herreshoff) 
Steam-cooling of engine, demonstration 

by H L Horning 


Steam Cooling-System 


Crankcase-oil dilution and, study 
Test results 
Steam-heated body 
Steam train, operating economy of rail- 
cars compared with 
Steel exposition, National, at Production 
Meeting 149, 221, 
Steel flywheel rings test 


Steel 


Hardness tests with triangular point 
Impurities in 

Molybdenum 

Test results with case-hardened 


Steering and braking of multi-wheel mo- 


tor vehicles 
Steering-control, prevention of shimmy 
by hydraulic 
Steering 
Braking and 
Hydraulic, how accomplished 
Steering- knuckles, inspection of ‘ 
Steering-linkage layout, determining 


STERN, MARC, ON DIE-CASTINGS MADE OF 
NON-FPRROUS METALS 

STEWART, E W, ON CALCULATION AND 
DESIGN OF COILED SPRINGS 

STOEBCKEL, ROBBINS B, ON PROBLEMS OF 
MorToR-VEHICLE ADMINISTRATION BY 
STATES 522, 

Stopping-distance of an automobile, fac- 
tors determining the minimum 


Storage-Batteries 


Modified form of drive with, for motor- 
buses 

Motorcoach simplified 

Ratings and capacities 


Storage-Battery Division, S A E 


Activities 322 

Personnel 106, 

Report at Semi-Annual Meeting 
Stout, W B, oN AERIAL TRANSPORTATION 
Stout, W B, oN FUNDAMENTAL REQUIRE- 


MENTS FOR COMMERCIAL AVIATION 
422, 
Street-car type of motorcoach 
Street cars versus motorcoaches 
Stresses 
Eye-bolt as determined by photo- 


elastic test 

nge in springs important 
Results of tests 
Test was made, how 


Striping for automobiles 


Structural Materials 


Ball-impression hardness-tests 
ompressive-strength 

Ductility tests and their significance 

Elastic-limit and yield-point 

Elastic-limit in shear and shearing- 
strength 

“Fatigue”-test results 

Repeated-impact tests, results from 

Significance of common physical prop- 
erties 

Tensile-strength 


Structural requirements of airplanes 
tructure of copper crystals 


415 
414 
414 
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TaLcoTT, J C, ON DIAGNOSIS OF ENGINE 


INDEX TO VOLUME XVII 


Superchargers 


Aircraft engine 
Airplane engine 


Super-conducting copper 
Supplement to book of American So- 


ciety 


for Testing 
ards 


Materials stand- 


Surfaces 


Cleanliness 

Condition of spring, 
sistance 

Seams caused by trapped air 

Subsequent ill-treatment 


. 


and fatigue re- 


international critical 


TROUBLES AND CHASSIS NOISES 


Tanks to be regulated, truck 
Taxation, motor vehicle 

Tax monies, proper utilization of 
Taximeters, tentative code for testing 


Teaching Employes 


Factors of 

How it should be done 
Results 

When it is to be done 
Where it is to be done 
Who is to do 


303, 
Why it is to be done 


Technical sessions at Production Meeting 
Technical society and the engineer 


Temperature 


Engine 

Low, causes contamination of oil by 
water 

Lubricant, effect of, on 


TEMPLIN, E W, ON MANUFACTURER'S AT- 


TITUDE TOWARD STANDARDIZATION 


TENNEY, PERRY L, ON COORDINATING GEAR 


DESIGN AND PRODUCTION METHODS 


304, 

Tensile-strength 

Tensile-strength, ratio to yield-point of 
sheet steel 

Tentative code for testing taximeters 

Test-results from repeated-impact tests 

Testing apparatus and methods used in 
conducting motor vehicle tests (O T 
Kreusser ) 

Testing of automotive equipment at Ord- 
nance Proving Ground (Capt J K 
Christmas) 

Testing of sheet steel (E F Collins) 


Tests 


Advantages of hardness 
Airplane engine 
Automobile, for the public 
Ball-impression hardness 
Black baking-enamel on passenger-car 
bodies 
Bureau of Public Roads impact 
Case-hardened steel, results with 
Chassis springs 
Corona cable 
Crankcase-oil dilution 
Analysis of 
Check 
Result of 
Ductility, and their significance 
During production of automobile parts 
Engine-starting 10, 52, 
Erichsen, of sheet steel 
Eye-bolt stresses as determined by 
photoelastic 
Final, and results of, airplanes 
Flash, of volatility of oil may mislead 
Fundamental demonstration of cooling 
engine by steam 
Gear calculations and 
Hardness 
Hardness, with triangular point 
Holding power of wood screws 
How photoelastic, were made 
Labor turnover reduced by driver fit- 
ness 
Lubricating oils in bearings 


’ 


Machine for comparing lubricating 
properties of oils under high pres- 
sures 

Method of taking samples of sheet 
steel 


Motor-vehicle road 

Notched-bar for metals 

Oil-tlow, methods used in 

Photoelastic, of stresses, results of 

Physical may become a fetish 

Procedure of engine-starting 

Proofs of the value of driver fitness 

Rear-wheel, of 100 automobiles 

Reduction of automobile accidents by 
use of psychological 13, 

Repeated-impact, results from 
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Results of “fatigue” 178 
Royal Automobile Club headlighting 567 
Sheet-steel 290, 413 
Spark 378 
Steam cooling-system, results 59 
Steel flywheel rings 384 
Taximeters, tentative code for 154 
Tire and truck impact 35 
To determine driver fitness 164 
Universal-joint yokes 383 
Upholstery leather substitutes 545 
Visibility of headlighting 567 
Text and lecture material for foremen 
training 352 
THALNER, R F, ON MAKING MACHINE- 
TooLs SAFE 308, 479 
Thermal Efficiency 
Clutches 364 
Problem of clutch 364 
THORNE, M A, ON Notes ON CRANKCASE 
CORROSION 517 
Threads, throttle-lever 31 
Three-shoe _ self-energizing brake, fea- 
tures of 88 
Throttle-lever threads 31 
Throttling and choking of engine 57 
Thrust ball-bearings, clutch type 31 
Tire and truck impact tests 35 
Tires 
Balloon for heavy vehicles 537 
Disc wheels adaptable to solid and 
pneumatic 538 
Impact tests 35 
Investigation of wear 228 
Measuring cushioning quality 36 
Objections to dual pneumatic 620 
Tolerances, spring 200 
Tooth grinding, coordinated activities in 374 
Torsion formulas the same for springs 
and rods 195 
Torsion springs 198 
Touring, long-distance automobile 228 
Toxic effects of motor-vehicle exhaust 
(L E Crooks) 540 
Tractor Testing Forms 
Recommendations for 30 
Revised 541 
Tractors 
Attachments may defeat their purpose 252 
Harvesting in hilly country 250 
Interference in turning 251 
Modern applications of power take-off 249 
Percentage of power to be taken for 
propelling 251 
Power take-off for 249 
Testing forms 
Recommendations for 30 
Revised 545 
Trade 
International relations 495 
Latin-American 201 
World 596 
World international 582 
Traffic and Transportation 
Aerial 533 
Automotive, preventive service 515 
Congested city districts 158 
Congestion 
On Manhattan Island 526 
Plans for relieving 430 
Coordination of railroad and motor 
truck will establish economic 608 
Delays at stations 432 
Frontier facts in air 354 
Future development 432 
Handling freight at railroad terminals 430 
Increased vehicle load-factors 158 
Mechanical control 532 
Motor as a passenger-carrying agency 125 
Motorcoach 158 
Motorcoaches versus street cars 158 
National control of 430 
Railroad freight 591 
Regulation on highways 533 
Reliability as a factor in efficiency of 
air 423, 433 
Tendency is toward motorcoaches 611 
Terminal expense 432 
Urban 540 
Traffic congestion and plans for relieving 
it (Harold M Lewis) 430 
Training 
Aim of 399 
Conferences versus, foremen 302 
Training employes in production work 
(Lillian M Gilbreth) 301, 399 
Training for repair shop, course of 203 
Trainine renair shop personnel (J F 
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Charles Myers taking a turn 
on his way to victory and 
a new record on the Pike’s 
Peak Mountain climb. 


361 


384 





: SS TEDERAL- MOGUL 


: Equipped CHANDLER 


Sets NEW RECORD/ 


Charles Myers with a Pike’s Peak motored Chandler ® 
Six not only won the Pike’s Peak Mountain climb, 
but he bettered the best previous record by nearly 
one-half minute. Hats off to Chandler! The record 


is a credit to engineering skill and to the stamina of 
the materials that went into this car. 





” 991 


THE FEDERAL- That Federal- Mogul engine bearings were chosen 
MOGUL as standard equipment by the designers of this record 
COMPLETE LINE making car, we believe, is a credit to the bearings. 
; The countless races, endurance runs and rigid tests 
ee that Federal-Mogul products have starred in, the long 
list of over 150 automotive manufacturers using them 
Die Cast Babbitt ‘ : : ° 
Bearings and Bushings as standard pile up such a mass of evidence in their 
iene Teena favor and constitute such positive proof of their 
MON © quality and reliability that their outstanding leader- 
. ship is easily understood. They lead by honest merit. 
Bronze Castings 
Babbitt Metals FEDERAL-MOGUL CORPORATION 
A Consolidation of the FEDERAL BEARING AND BUSHING 
Bronze Cored and CORPORATION and the MUZZY-LYON CO. 


Solid Bars DETROIT, MICHIGAN 



















Factories (for the United 





ton, Ohio . . . Capacity— 
125,000 Timken Bearings 
daily. . . Owning and operat- 
ing electric furnaces, blooming 
wills, bar, tube and rod mills. 

















States). . . Columbus—Can- 





Radio 


Microphone 


rinciples 


were adapted by Timken engi- 
neers to test bearings regularly 
for silence—independently of 
human ears. 


It is another example of the 
relentless effort for betterment 
constantly applied to Timken 
production and product. 


The scope of Timken research 
and development is made pos- 
sible by Timken resources. 


THE TIMKEN ROLLER 
BEARING CO., CANTON, O. 





December, 1925 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





t 





THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 





PRECISION 
BALL BEARINGS 
for 


Lighting Generators 


and 


Ignition Apparatus 


There’s little difference in price be- 
tween a magneto or lighting generator 
with "NORMA" Precision Bearings, and 
one which has them not. But it has 
been found that there is a very big 
difference in the character of service 
rendered and in the cost per unit of 
service. 


The in-built serviceability distinctive 
of “NORMA” equipped ignition apparatus 
and lighting generators, is a quality 
costly to produce but well worth the 
added price—as experience demon- 
strates year after year. 


Service records prove that magnetos 
and lighting generators equipped with 
"MQRMA Precision Bearings, run more 
quietly, last longer. 


A booklet will be sent on request. 
And our engineers will welcome an 
opportunity to work with yours. 


NVRMA~ HVFFMANN 
BEARINGS CYRPVURATIVUN 


Stamford — Connecticut 


PRECISIVUN BALL.RYVLLER AND THRUST BEARINGS 


CLOSED 
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Personal Notes 
of the 


Members 





Items regarding changes in business connections, 
promotions, etc., are desired from the membership for 
insertion in these columns. This will enable members 
to keep their friends informed of their whereabouts and 
will also assist in keeping the records of the Society 
up to date. 


Daniel F. Ahlberg, who until recently was sales engineer 
and designer for the Clark Cutter Co., Detroit, has become 
purchasing agent for the Michigan Tool Co., also of Detroit. 


John A. Anderson has been made president of the Denton 
& Anderson Co., Detroit. He was formerly manager of 
the Michigan district for this organization. 


J. G. Anderson has severed his connection with the 
Checker Cab Mfg. Co., Kalamazoo, Mich., where he held 
the position of factory manager. No announcement has 
been made regarding his plans for the future. 


A. E. W. Babington is now salesman for the W. B. Deyo 
o., Detroit. 


Loy E. Barton has severed his connection with the Uni- 
versity of Arkansas, Fayetteville, where he was an in- 
structor in the engineering department. His plans for the 
future have not been made known. 


J. J. Basch has been appointed Pittsburgh sales represen- 
tative for the Oakley Chemical Co., New York City. 


Harry O. Breaker, who was formerly president and 
treasurer of the American Industrial Furnace Corporation, 
Boston, is now vice-president of the General Furnace Co., 
Chicago. 


Claude S. Briggs has been appointed general manager of 
the motor-car body division of the Gotfredson Corporation, 
Detroit. 


Frank Briscoe, who was previously president of the Bris- 
coe Devices Co., Pontiac, Mich., now holds a similar office 
with the General Accessories Co., also of Pontiac. 


H. L. Brownback, vice-president and general manager of 
the Brownback Motor Laboratories, Inc., New York City, 
has been in Europe for the last few months, investigating 
the design and construction of light cars and engines in 
England, France and Germany. 


Fred W. Cederleaf has become associated with the Tern- 
stedt Mfg. Co., Detroit, as assistant factory manager of 
the Shepard art metal division. 


E. M. Champion has been transferred from the Detroit 
plant of the American Motor Body Corporation, where he 
was manager, to Philadelphia to act in the capacity of 
general factory manager. 


Harold W. Cheel, who until recently was sales engineer 
for Egleston Bros., Inc., Long Island City, N. Y., has been 
made secretary and treasurer of the Ever Hot Heater Sales 
Co., New York City. 


Harold T. Christensen has been made marketing cost 
analyst with headquarters in Minneapolis, for the Stand- 
ard Oil Co. of Indiana, Chicago, having previously been 
sales correspondent for this company. 


(Continued on p. 4) 
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We'll Be There — 


in SPACES D-58 and D-59 


4th Floor 
Grand Central Palace 


January 9th to 16th, 1926 


with a new and attractive 


display of 


SMITH 
EXPANDED WHEELS 


SS eo 

= SMITH WHEEL ING. = 

\ a i 5 
soo trtnietinaiaalh salnliesosssenscm! wtb, 


(OC) ('SWRACUSE N.Y. |\Cz 
Established 1845 
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WISCONSIN 
AXLES 


TRUCKS, COACHES, 
RAIL CARS, GAS-ELECTRICS 


Wisconsin Axles are available for every type of 
commercial vehicle, and we are pleased to offer 
our advice to any vehicle manufacturer. Our 
recommendations are not biased, as we produce 
bevel, worm and double reduction axles—-we can 
provide the correct type of drive on the basis of 
the widest possible experience. The leadership 
of Wisconsin design is most clearly shown by the 
numerous attempts to imitate our product—even 
European designers of axles are adopting our 
standard designs. 


We are supplying axles to operators throughout 
the world to replace other types and makes that 
have been too expensive in operation. During 
the current season we have received orders from 
four foreign countries for replacement axles. 
Florida, West Virginia, Texas and California 
operators have placed orders recently indicating 
the universal acceptance of Wisconsin Axles. 


We have furnished axles for rear wheel, four 
wheel, six wheel and eight wheel vehicles—steam 
trucks and buses—gasoline rail cars—trackless 
trolley cars—gas-electric driven coaches—multi- 
speed reversing vehicles. 


If you are buying axles for commercial vehicles 
or if you are an operator, we have interesting in- 
formation for you, that will enable you to im- 
prove your product or decrease your costs. 


Wisconsin Parts Co. 
OSHKOSH, WIS. 


WISCONSIN 
AXLES 
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PERSONAL NOTES OF THE MEMBERS 


Continued 





P. C. Cloyd has accepted a position as engineer for the 
Liberty Transformer Co., Chicago. He was formerly 
affiliated with Babson Bros., also of Chicago. 


Joseph F. Collins, is no longer secretary and chief engi- 
neer of the Philadelphia Motor Coach Co., Philadelphia, but 
has opened ‘an office in that city as consulting engineer. 


Edgar M. Costley has accepted the position of service 
promotion representative for the Chevrolet Motor Co, 
Charlotte, N. C. Formerly he attended the Georgia School 
of Technology, Atlanta. 


E. B. Craft who has been chief engineer of the Western 
Electric Co., New York City, since 1922, has been appointed 


executive vice-president of the Bell Telephone Laboratories, 
Inc., also of New York City. 


Robert W. Davis, is now mechanical engineer for the 
F. L. Smithe Co., Inc., New York City. Prior to establish- 
ing this connection he was associated with the Dickinson 
Cord Tire Corporation, also of New York City, in a similar 
capacity. 


Karel De Lange has accepted a position as engineer with 
the International Harvester Co., Chicago, and will be located 
at its Springfield, Ohio, plant. Previously he held a similar 
position with Graham Bros., Detroit. 


C. H. Dengler, who was formerly engineer for the Fox 
Holding Co., Philadelphia, has become affiliated with the 
International Harvester Co., Chicago, and is located in 
its coach factory at Springfield, Ohio. 


Edgard C. De Smet has been appointed experimental body 
engineer for the Briggs Mfg. Co., Detroit. His previous 


business connection was body designer for Dodge Bros., also 
of that city. 


N. J. den Tex has joined the engineering department as 


designer of the Rolls-Royce Co. of America, Springfield, 
Mass. 


N. S. Diamant has been appointed consulting engineer of 
the McCord Radiator & Mfg. Co., Detroit. He formerly 
acted in a similar capacity for the National Radiator & 
Mfg. Corporation, also of that city. 


Robert I. Dick, who was until recently engineer for the 
Hart-Parr Co., Charles City, Iowa, now holds a similar 
position with the Buhl Co., Chicago. 


A. Y. Dodge, who was previously affiliated with the Perrot 
3rake Corporation, South Bend, Ind., has been appointed 


chief engineer for the Bendix Brake Co., also of South 
Bend. 


Ralph P. Donjaa is no longer associated with the Uppercu- 
Cadillac Motor Car Co., New York City, but is now affiliated 
with G. Albert Lyon, Asbury Park, N. J. 


George H. Duck has been made general manager of the 
Delaware Steel Products Co., Philadelphia. He was form- 
erly business manager for the Commercial Car Journal, 
published by Chilton Co., also of Philadelphia. 


Louis B. Ehrlich, who was formerly chief engineer of 
Gray & Davis, Inc., Boston, has accepted a similar posi- 


tion with the American Bosch Magneto Corporation, also 
of Boston. 


Benjamin M. Engesser has become affiliated with the 
Wisconsin Telephone Co., Milwaukee. Previously he was 
associated with the Allis-Chalmers Mfg. Co., of that city. 


F. B. Farquharson has been appointed instructor in engi- 
neering in the University of Washington, Seattle. He was 


formerly research engineer for the Boeing Airplane Co. 
also of Seattle. 


(Continued on p. 6) 
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SHOWING 
HOW SUR- ; 
PLUS OIL IS 

RETURNED § 
TO CRANK 
CASE. 


HERE should be no problem in select- 
ing the right piston ring to regulate 
the flow of the surplus oil. Just study the 
conditions to be overcome and with practi- 
cal engineering logic—apply the right 
principle. 

This right principle is the DRAINOIL. 

Test it out or reason it out. Either way 
you will agree DRAINOIL does everything 
it is possible for an oil regulating piston 
ring to do. 


The up-slanting oil slots have the proper 









DRAINGIL 
Piston Rings 
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width, length and spacing, while the ring 
itself is that same high standard of design, 
materialand workmanship that is guaranteed 
in all QUALITY BRAND piston rings. 

Installed only in lowest piston groove 
DRAINOIL'S razor edged oil slots scrape 
all surplus oil from cylinder wall, force it 
through oil slots to oil relief holes drilled 
through inner wall of piston groove and 
thence back to crankcase. 

DRAINOIL always leaves a smooth un 
broken oil film for proper lubrication. 
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THE JOURNAL OF 


THE LONG-LIFE BATTERY FOR YOUR CAR 





Exide 


BATTERIES 


While the use of Exide Batteries as 
standard equipment may not in itself 
effect the sale of an automobile, the 
prospective car owner regards it as rea- 
sonable assurance that the best mate- 
rial is used likewise in all other parts 
of the car. 


For Exide Batteries have become na- 
tionally known as the long-life battery, 
the product of the world’s largest man- 
ufacturers of storage batteries for every 
purpose. 


To the automotive engineer, Exides 
are known as the batteries with maxi- 
mum cranking ability for their size and 
weight. 


The Electric Storage Battery Co. 
Philadelphia 
In Canada, Exide Batteries of Canada, Limited 
153 D-=fferin Street, Toronto 
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PERSONAL NOTES OF THE MEMBERS 


Continued 





Daniel H. Fenton previously manager of the tire testing 
department of the Fisk Rubber Co., Chicopee Falls, Mass,, 
has been made technical engineer of the company. 


Ralph M. Gaston has accepted a position as factory man- 
ager for the Mall Tool Co., Chicago. Prior to this he was 
production engineer for the Continental Oil Burner Cor- 
poration, Chicago. 


Herbert Gfroerer is no longer associated with the Cadillac 
Motor Car Co., Detroit, but has joined the sales department 
of Dodge Bros., Inc., also of Detroit. 


W. E. Gossling has severed his connection with the Prest- 
O-Lite Co., Inc., Indianapolis, where he was engineer in the 
storage-battery division. No announcement has been made 
regarding his future plans. 


William S. Gould has been elected president of the Gould 
Storage Battery Co., New York City. He was formerly 
vice-president of the company. 


Louis C. Huck has severed his connection with the Sheldon 
Axle & Spring Co., Wilkes-Barre, Pa., where he was man- 
ager of the Huck axle division. His plans for the future 
have not been made known. 


Daniel M. Jack has been appointed assistant superin- 
tendent of aircraft division of the Pratt & Whitney Air- 
craft Co., Hartford, Conn. Prior to establishing this con- 
nection he was superintendent and service manager of du 
Pont Motors, Inc., Moores, Pa. 


Chester C. Jackman has become affiliated with Ruggles 
Trucks, Inc., Miami, Fla. 


Ira L. Johnson, who was formerly engineer for Aro Trac- 
tor Co., Minneapolis, has become field engineer for the 
Minneapolis Steel & Machinery Co., also of that city. 


C. S. Kegerreis, is no longer research associate in the 
carburetion division of Purdue University, West Lafayette, 
Ind., but is pursuing post graduate work in the automotive 
laboratory of the University of Michigan, Ann Arbor. 


Vv. W. Kliesrath has been made vice-president and general 
manager of the Bragg-Kliesrath Corporation, Long Island 
City, N. Y. 

F. W. Kulicke, who was previously sales engineer for the 
Atwater Kent Mfg. Co., Philadelphia, has become affiliated 
with the Budd Wheel Co., Detroit. 


George L. McCain has been appointed assistant research 
engineer for Dodge Bros., Detroit. 


John McGeorge, who was formerly consulting engineer in 
the works engineering and maintenance department for 
the Oakland Motor Car Co., Pontiac, Mich., has been made 
works engineer for this company. 


W. H. Marty has rejoined the Wright Aeronautical Cor- 
poration, Paterson, N. J., as chief inspector. He was pre- 
viously assistant chief inspector for this organization. 


George J. Mercer, secretary and sales manager of the 
Model Body Corporation, Detroit, has severed his connec- 
tion with this organization, and will devote all his. time 
to consulting engineering work in that city. 


Fritz Mitschke, who was formerly designer for the Inter- 
national Motor Co., Plainfield, N. J., has accepted a posi- 
tion as tool designer for the White Motor Truck Co, 
Cleveland. 


Orion G. Moe is now enrolled as a graduate student in 
aeronautic engineering at the Massachusetts Institute of 
Technology, Cambridge. He was formerly draftsman doing 
detail and design work for Gar Wood, Inc., Detroit. 


(Concluded on p. 8) 
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Hyatt Bearings Improve 
Transmissions at Low Cost 


Manufacturers in increasing num- 
bers are adopting Hyatt Roller 
Bearings for their transmissions 


- because time and experience have 


shown them to possess in high 
degree these superior advantages: 


1. Quietness due to dampening of 
gear noise. 


2. Maintenance of quietness due 
to minimum wear. 


3. Ease of assembly. 
4. Uniform production output. 


5. Elimination of extra locking 
and adjusting parts. 


6. Elimination of threading of 
shafts. 


By building your transmissions fully Hyatt- 
equipped you secure all of the advantages 
listed herewith. Hyatt Bearings simplify 
production operations and thereby reduce 
costs. You will find, too, as other manu- 
facturers have already found, that Hyatt 
Bearings build and keep the profitable good 
will of both dealers and customers through 
their appreciation of quiet, economical and 
enduring transmission performance. 


HYATT ROLLER BEARING COMPANY 


NEW YORK DETROIT CHICAGO SAN FRANCISCO 


WORCESTER PHILADELPHIA 
PITTSBURGH 


CHARLOTTE 
CLEVELAND 


7. Positive lubrication of all parts. 
8. Permanence due to durability. 


TAC SIGN OF OFFICIAL MYATT SERVICE 





Quiet 
Roller Bearings 
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“After a year of operation, we are still 
using your heating system on all our 
coaches,” writes The Six-Wheel Company. 
Argument can add little to the force of this 
outstanding fact. Users find the Petry 
System “entirely satisfactory.” 


Some Prominent Users 


American Body Company Fitz-John Mfg. Company Pioneer Auto Works 
American Car & Foundry Co. General Body Company Public Service Raiiway Co. 
American Motor Truck Co. General Motors Truck Co. Royal Motor Coach Co., Inc. 
Auto Bedy Company Graham Brothers Company Stewart Motor Corp. 
Badger Auto Body Company Guilder Enginesring Co, Gustav Schaefer Wagon Co. 
Baker-Goldstein Company G. C. Kuhlman Car Co. Six Wheel Company 
Baldwin Locomotive Works International Motor Co. E. J. Thompson Co. 
Boston Body Company Larrabee-Deyo Motor Truck Union Motor Truck Co. 
Buffalo Body Company Co. United Transpcrtation Co. 
Champion Auto Equip. Co. MeKay Carriage Company Wason Manufacturing Co. 
Alex. Christie & Company Newport Coach, Ine. Wiener Body Co., Ine. 
Detroit Motor Bus Company Niagara Motor Boat Co. Alex. Wolfington’s Sons 
Fremont Metal Body Com- Northland Transportation Co. Yellow Coach Manufacturing 


pany Paterson Vehicle Company 


N. A. PETRY COMPANY, Inc. 


346 North Randolph St., Phila., Pa. 


PACIFIC COAST REPRESENTATIVE: 
Norman Cowan Co., 451 Rialto Bidg., San Francisco. 


PETRY 


Bus Heating System 
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PERSONAL NOTES OF THE MEMBERS 


Concluded 





Harry Morgan, who has been associated with the Flint 
Motor Axle Co., Flint, Mich., for 12 years, resigned recently 
as chief engineer to become axle engineer for the Buick 
Motor Co., of that city. 


Alan L. Morse has resigned as assistant aeronautic -engi- 
neer in the engineering division of the Air Service, McCook 
Field, Dayton, Ohio. No announcement has been made re- 
garding his future plans. 


Louis H. Palmer, who until recently was vice-president and 
general manager of the United Railways & Electric Co., and 
general manager of the Baltimore Transit Co., both of Balti- 
more, has been made vice-president of the Fifth Avenue 
Coach Co., New York City. 


W. J. Parrish, general sales manager of Wills Sainte Claire, 
Inc., Marysville, Mich., has been transferred to Detroit, where 
the general sales offices are now located. 


B. G. Parsons, who was formerly associated with the Perrot 
Brake Co., South Bend, Ind., has become affiliated with the 
Cincinnati Ball Crank Co., Cincinnati. 


Walter C. Robbins has severed his connection with the In- 
ternational Metal Hose Co., Inc., Cleveland, where he was 
general manager and secretary. No announcement has been 
made regarding his future plans. 


Maurice Sainturat, who was previously engineer for the 
Automobiles Delage, Paris, France, is now chief engineer for 
the Société des Automobiles Donnet Zedel, Nanterre, France. 


W. J. Schlinger has been appointed manager of automotive 
sales for E. I. duPont de Nemours & Co., Wilmington, Del., 
and will make his headquarters at Detroit. Prior to making 
this connection he was associated with the Flint Varnish & 
Color Works, Flint, Mich. 


Malcolm F. Schoeffel, who formerly attended the Massachu- 
setts Institute of Technology, Cambridge, has become affili- 
ated with the Bureau of Aeronautics, Navy Department, City 
of Washington. 


F. M. Slough, who was associated with Richey, Slough & 
Fales, patent attorneys at Cleveland, has opened an office in 
the B. F. Keith Building, that city. 


Earl H. Smith has been appointed chief inspector for the 
Olds Motor Works, Lansing, Mich. 


Kenneth D. Vosler, who was formerly factory manager for 
the Hamilton Aero Mfg. Co., Milwaukee, is now factory 
superintendent for the Edo Aircraft Corporation, College 
Point, N. Y. 


W. B. Wachtler is no longer sales manager of the industrial 
division of the Hyatt Roller Bearing Co., Harrison, N. J., but 
has been appointed assistant to the president of the General 
Motors Export Co., New York City. 


O. W. Warner, who was formerly service manager for the 
Roamer Motor Car Co., Kalamazoo, Mich., has become re 
search engineer in the motorbus department of the Inter- 
national Harvester Co., Springfield, Ohio. 


Lieut. H. E. Weihmiller is now stationed at Brooks Field, 
San Antonio; Tex., and is taking a course in the Flying 
School. He was formerly junior aeronautic engineer in the 
Air Service at McCook Field, Dayton, Ohio. 


R. R. Whittingham has been transferred from the Phila- 
delphia office of the Vacuum Oil Co. to New York City, fol- 
lowing his appointment as Eastern manager of the com 
mercial car division of the company. 


George H. Woodfield has accepted a position as body de- 
signer for Brunn & Co., Buffalo. He was formerly chief 
engineer for the American Body Co., also of Buffalo. 
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With the De Laval Crankcase Oil 
and Reclaiming Outfit you can reduce the 
= cost of lubricating the motors of your 
aa trucks, cabs or buses 40 to 70 per cent 

—depending on the size of your fleet 
aire, and the price you pay for oil. In addi- 
here tion, you can use better oil or drain 

oftener and still save money while ma- 
errot terially reducing engine wear. 
1 the . ‘ 

Oil reclaimed by the De Laval Outfit 
ie is considered by the engineers of lead- 
was ing oil companies to be in every way as 
been efficient as brand-new oil. It is free 

from carbon and other abrasive matter 
e and tests practically the same as new 
r ior 4 . ° 
BB oil as regards flash, fire and viscosity. 
dt For all practical purposes, the oil 
Del, coming from the De Laval Reclaiming 
Icing Outfit is re-refined. Yet the process is 
sh & : 

so simple and the Outfit so fool-proof 
a that it is easily handled by ordinary 
affili- garage help—often in spare time. 

City If you are a fleet operator you can 
probably save enough oil to pay for the 
as De Laval Outfit in a year or less. If 
you are a truck, cab or bus manufac- 
turer it will pay you to encourage the 
r the 
use of the Outfit to your customers. It 
The Yellow Cab Company, of Philadelphia, has helps your product give better service 
r for used the De Laval Crankcase Oil Reclaiming Outfit t | r cost 
pee epee ay or about six months. It has recovered at 10wer’t . 
lege about 0 gallons of oil each month and the total ; ; 
cost of recovery has averaged one-third the tig of In any event—mail the coupon in 
/ wes oil. Fe pase ws ‘ so complete gids: oil and order that you may be fully posted on 
tria reclaimed oul are stored in a common tank. Re .. 2 “2 
F oe averages 88%, the remaining 12% cba of dil. this important development in the auto- 
neral tion, carbon, ete. motive industry. 
“* The De Laval Separator Company 
nter- 165 Broadway, New York. 600 Jackson Blvd., Chicago 
DE LAVAL PACIFIC COMPANY 
Field, San Francisco 
n the e * 

[ We are interested in obtaining more efficient crank- 
hila- H case lubrication at lower cost. Please send full 
: fol- 4. = information. 
com- ; 
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,« | Crankcase Oil Reclaiming Outfit i 
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They Lick 
Bearing Trouble 


FTER continual trouble 
with a certain severe 
bearing application, the car 
manufacturer tried Bock 
Taper Roller Bearings. 


In the two and one-half years 
that have passed since then, 
118,000 Bock Bearings have 
gone into service on that one 
application, and the manufac- 
turer has not had a single com- 
plaint, nor has a_ check-up 
with dealers produced one. 


That is a record of perform- 
ance which we believe is ab- 
solutely unique in this field. 


THE BOCK BEARING COMPANY 
TOLEDO, OHIO 


BOCK 


Quality TAPER ROLLER 


BEARINGS 
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Notes and Reviews 





This column, which is prepared by the Research Depart 
ment, gives brief items regarding technical books and articles 
on automotive subjects, As a general rule, no attempt is 
made to give an exhaustive review, the purpose being to indi 


cate what of special interest to the automotive industry has 
been published. 





Principles of Machine Design. By C. A. Norman. Published 


by Macmillan Co., New York City. 710 pp.; 585 illustra- 
tions. 


The author of this book has for his obvious and primary 
aim the presentation of practically valid rules and good- 
design patterns; his work is also inspired by a broad social 
purpose, to satisfy the almost universal demand that the 
student of engineering be given a wider mental training and 
outlook. This is not to be achieved, as he points out, by 
making textbooks shallow and superficial, but by making 
them more inclusive. The students are expected to get 
some vision of the method of engineering and scientific ad- 
vance, of the struggles and controversies involved, of the 
sifting of evidence, of the correlation of mathematical and 
experimental fact with practical experience, of the straining 
of the mind to the utmost to penetrate a complicated and 
abstruse situation. To fulfill this composite aim, the author 
has included both mathematical analyses and examples from 
current practice. He has ranged over the field of research, 
and has selected for presentation investigations that have 
marked the prominent advances in engineering progress. 

A consideration of the author’s treatment of gears will 
indicate the method followed. After a short general discus- 
sion of gear history, he lays down the fundamental law of 
tooth action—that the common normal to two tooth outlines 
at their point of contact must go through the pitch point. 
He then takes up the principles of involute-gear generation, 
giving both the mathematical basis, and manufacturing 
methods now in use. Gear materials and the strength of 
spur-gears are the final subjects treated in the chapter. 

After a chapter devoted to helical gears, the author turns 
to bevel-gears. He analyzes the methods of selecting cutter 
and formative tooth numbers, and the layout of converging 
and parallel-depth teeth. In describing the strength of bevel- 
gears, he cites Lewis’s formula, and several practical appli- 
cations of it. A sample computation of bevel-gears, and a 
discussion of spiral-bevel gears closes the chapter. 

Some of the subjects covered under the section on worm- 
gearing are the Hindley worm, the designation of suitable 
materials for gears, analysis of side-thrust, pressure-angles, 
load on worm-gears, and several concrete problems in worm- 
gearing. 

Other chapters having a bearing on automotive design are 
those on materials, leaf and coil springs, on piston-pins, con- 
necting-rods and crossheads, cranks and crankshafts, bear- 
ings, clutches and brakes. 


Dyke’s Automobile and Gasoline Engine Encyclopedia. By 
A. L. Dyke. Published by Goodheart-Willcox Co., Inc. 1233 
pp.; 4200 illustrations. 


The 14th edition of Dyke’s Automobile and Gasoline Engine 
Encyclopedia is the first revision of this book since 1922. 
Trucks and tractors, as well as automobiles, are included in 
the compilation. The method of treatment is first to outline 
the fundamental principles of the part, second to describe 
some current types and third to analyze troubles and indicate 
remedies. This compendium of information is intended to 
find its readers among students, car-owners and repair men. 
For the new edition, 512 pp. of reading matter and 221 illus- 
trations have been changed. More than 1200 lines have been 
added to the index, bringing the total up to 15,000 lines. 
Among the new features on which emphasis is placed are 
several colored charts. 

Sixteen divisions make up the book: general assembly, the 
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Will the next model of the car 
you build be fitted with up-to- 
date lubricating equipment— 


Other car builders will shortly announce its adoption as standard equipment. 
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of Chassis Lubrication 


—jor must your dealers salesmen by 
extra sales effort endeavor to offset 


the lack of it? 


The merits of the Bowen System 
of chassis lubrication are now so 
well and favorably known to the 
buying public that they provide the 
salesman with a most powerful 
sales argument. 


Every car owner as well as every 
prospective buyer knows of the 
success of the Bowen System on 
the Cleveland Car. Every car 
dealer is familiar with the part it 
is playing in the sale of the Cleve- 
land—and why shouldn’t it be a 
tremendous factor in the sale of 
any carP 


Why should the car owner be ex- 
pected to put up with the dirty 
work, ineffectiveness, inconve- 
nience and attendant, needless ex- 
pense of the hand method with the 
old-fashioned pressure gun when 
the entire job can be made just as 
simple and easy as stepping on the 
starterP A single push on the lu- 
bricator button and every chassis 
bearing is perfectly lubricated, 
automatically and simultaneously. 


Whether or nof your car is equip- 
ped with the Bowen System is 
bound to have a decided influence 
on its sale. 


FORALL MOTOR Qi CARS TRUCKS 


Manufactured by 


Bowen Products Corporation 


Auburn Division, Auburn, New York 


Will the car that your dealer sells be among them? 


ll 
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OVEN EQUIPMENT 


for 


The finish of open and closed bodies, 
hoods, fenders, small parts, frames, 
axles, tanks and accessories. Adapt- 
able to every finish material, all tem- 
peratures, any production. 


ITH the names of the more 


popular 


cars and recognized 


coach builders is linked the name of 


DRYING SYSTEMS, INC. 


Buick 
Chandler 
Cole 
Durant 
Hudson 
Jordan 
Nash 
Oldsmobile 
Packard 
Studebaker 


Cadillac 
Chevrolet 
Dodge 
Ford 
Hupmobile 
Maxwell 
Oakland 
Overland 
Paige 
Stutz 


Wills Sainte Claire 


Briggs Mfg. Co. 
Fisher Body Corp. 
Murray Body Corp. 
Yellow Coach Mfg. Co. 


Without obligation on your part, we shall 
appreciate the opportunity of investigating 
your finishing problems. 


11 South 


CHICAGO USA 


s Street 
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gasoline engine, carburetion, cooling and lubrication, ignition 
engine-starters, electric generator, electrical systems, trou. 
bles, storage-battery, tires, operating and care of a car, auto. 
mobile repairing and adjusting, tractors, miscellaneous sub. 
jects, and the Ford automobile. 


Vibration in Engineering. By Julius Frith and Frederick 
Buckingham. Published by MacDonald & Evans, London, 
123 pp.; 41 figures. 


Vibration in engineering is experienced wherever parts are 
movable. This is a serious question and the treatment of 
the subject from both the physical and mathematical stand. 
point will be of universal interest to engineers studying the 
problem. 

Causes of Vibration, Bodies with and without Natural 
Periods of Vibration, Examples of Restoring Forces, Different 
Actions of Disturbing Forces, Diagnosis and Cure for Vibra- 
tion Troubles and Effects of Vibration on Individuals are 
some of the subjects treated in Part 1 of the Physical Section, 
Part 2 deals with the mathematical phase of the vibration 
problem. Here the authors discuss Simple Harmonic Motion, 
Damped Vibration, Numerical Example of Damped Vibration 
of Loaded Spring, Forced Vibrations, Transverse Vibrations 
of Beams, and Whirling of Shafts. 

The authors state that the phenomena dealt with have 
hitherto not received the attention that they deserve. They 
also state that information and literature on the subject are 
scattered and very difficult to coordinate. The reason given 
is that the right understanding of the subject involves 
diverse problems in sound, strength of materials and 
mechanics, as well as physics and mathematics of harmonic 
motion. 

The book contains a bibliography as well as an appendix 
of hyperbolic functions. A list of symbols used is also given, 


Motor Design and Fuel Economy. By C. F. Kettering. Pub- 
lished in Industrial and Engineering Chemistry, November, 
1925, p. 1115. 


According to the author, the hypothetical future car, de- 
signed for the delivery of more miles per gallon will be 
extremely small and light. Completely streamlined, it will 
have no top, windshield or mud-guards, and only a small 
radiator. The carbureter and ignition system will be com- 
plicated, the latter so arranged that the spark-advance will 
be automatically adjusted for each speed and load. It will 
have no fan or electrical equipment. The transmission will 
have four speeds forward and one reverse, and when in high 
gear all other gears will be disconnected. Only on the level 
will the car be able to pull in high gear. When the brakes 
are not in use they will be entirely free of any contact with 
the wheels. Mr. Kettering then points out that many of 
these features would have to be discarded to make the car 
salable, and cites the high-compression engine as the most 
promising development for the immediate future. 


The Motor Exhibition at Olympia. Published in Engineering, 
(London), Oct. 9, 1925, p. 454; Oct. 16, p. 473, and Oct. 23, 
p. 504. 


Summing up his impressions of the motor-car exhibits 
shown at Olympia, this reviewer says that British products 
compare favorably with the Continental in both finish and 
value; and that they appear to be better than Americal 
products from an engineering standpoint, while the value 
for the money is comparable in the majority of cases. Among 
special-design developments noted are the wider adoption of 
superchargers, the increase in straight-eight engines, and 
the success of the Alvis front-wheel drive. In connection 
with superchargers, the remark is made that the tendency 
in engine design has been toward simplification, but that this 
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Rolled Steel — Strength ! 





WE manufacture and carry in stock 
Bethlehem Rolled Steel Truck 
Wheels for 2, 2%, 3%, 5 and 7 ton 
trucks, made for Timken axles and 
using solid tires. These have the hubs 
of front and rear wheels equipped with 
Timken bearing cups. Rear wheels are 
assembled with Timken brake drums, 
and front wheels are furnished with hub 
caps. Wheels are shipped ready to re- 
ceive tires and be installed on the truck. 


Any other hub cores and brake drums 
can be made to truck makers’ specifica- 
tion and assembled with the wheel when 
desired. 








BETHLEHEM STEEL 


New York Boston 
Cincinnati 


Philadelphia 
Cleveland Detroit 


OLLED steel is used in structures because it 
gives assurance of durability and strength. 


The BETHLEHEM Rolled Steel Truck Wheel, 
formed from a special I-Beam, has STRENGTH! 
In standing up under heavy loads, severe blows, jolts 
and accidents, this wheel will endure stresses that 
would crack or break other truck wheels. 


After testing six types of metal truck wheels, the 
U. S. Bureau of Standards concluded: “The I-Beam 
type of wheel was the strongest and most resilient 
metal wheel tested.” 


Specify BETHLEHEM Truck Wheels on your next 
truck order. 


COMPANY, General Offices: BETHLEHEM, PA. 


District Offices in the following cities: 


Washington Atlanta Buffalo 
St. Louis San Francisco Seattle 


Baltimore 


Pittsburgh 
Chicago 


Los Angeles 


BETHLEHEM 
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The more fan service required by en- 
gineers, the more Service Fans they 
are inclined to specify for use. 





It has always been so with Service 
Fans. Production and _ installations 
have consistently increased since the 
first. 


SERVICE PRODUCTS CORP. 
201 S. Rural St. Indianapolis, Ind. 





BRANCH OFFICES: 
526 Madison Terminal Bldg. 205 Kresge Bldg. 
Chicago New York 






OY 


“IF ITS A FLOOD-OILING FAN 
ITS A SERVICE FAN” 
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course has been abandoned in the effort to get more power 
for a given cylinder-capacity. Superchargers are conceded 
a place on sport cars, but their application to touring cars 
is said to be more problematical, due in part to their noisi- 
ness. In the touring-car field, the growing demand for light 
cars is emphasized. Discussing the popularity of various 
engine features the author points out that (a) the detachable 
cylinder-head is found now on 85 per cent of cars; (b) side- 
by-side. ard overhead valves are equally represented; (c) 
more’fears are fitted with pump than with thermo-siphon 
cooling; (d) the disc and plate clutch have gradually been 
replacing the cone type; (e) four-speed gearboxes are pre- 
ferred to the three-speed variety; and (f) nearly 80 per cent 
of cars are fitted with four-wheel brakes. 

The author then describes models that either embody de- 
partures from the usual practice, or typify some particular 
design tendency. The 16-hp. Ateca, for instance, illustrates 
the steadily increasing popularity of the six-cylinder engine 
of moderate dimensions; the new Vauxhall and the Daimler, 
the trend toward sleeve-valves; the Clyno, the reasonable 
price of the British makes; the Bentley car, with which the 
world’s 24-hr. speed record was broken, a speedy engine; 
the G. W. K., the one British car with a friction drive; and 
the Riley, cars of moderate power and high quality. 


The Michell Crankless Engine. Published in The Automobile 

Engineer, October, 1925, p. 316. 

The new crankless internal-combustion engine is said to 
have given, in practical operation, results comparing favor- 
ably with those of good engines of the orthodox type. For it 
is also claimed the advantatge of perfect balance with a 
consequent freedom from vibration. Of the “revolver” type, 
the engine consists of a number of cylinders arranged in a 
series around the shaft, with the pistons reciprocating in a 
direction parallel to the shaft axis. The cylinders are sta- 
tionary, while the engine-shaft revolves and drives the gear 
mechanism of the vehicle in the ordinary way. Each piston- 
head has a tubular extension to which is rigidly attached a 
yoke or bridge-piece. This member carries two bearing slip- 
pers, universally jointed to the pistons, being formed with 
hemispherical surfaces fitting in spherical cups attached to 
the outer ends of the piston-tubes already referred to. On 
their opposite faces, which are plane, the slippers engage 
with the plane working surfaces of the swash-plate, rigidly 
attached to the engine-shaft. Angular momentum produced 
by the action of the piston slippers on the swash-plate pro- 
duces the smooth running of the engine. Besides the elimi- 
nation of connecting-rods and flywheels, this engine has novel 
provisions for lubrication. Bench tests of an eight-cylinder 
engine of 35-hp. Royal Automobile Club rating showed a 
mechanical efficiency exceeding 90 per cent. Fitted in 4a 
3150-Ib. chassis, this engine gave gasoline and oil consump- 
tions of 20.8 and 1300.0 miles per gal. respectively on a long- 
distance trial. 


Baldwin Builds Diesel-Electric Locomotive. Published in 
Railway Age, Oct. 10, 1925, p. 645. 


With a rated capacity of 1000 hp., the Diesel-electric loco- 
motive built by the Baldwin Locomotive Works is said to be 
the most powerful of its type built in this Country, and to 
have only one rival abroad, the Lomonosoff. The engine, 
of the two-cycle solid-injection type, has 12 cylinders ar- 
ranged in two groups of three pairs each. The pistons in 
the two cylinders of each pair drive on separate parallel 
crankshafts. Each pair of cylinders has, however, a common 
combustion-chamber enclosed by a single head-casting and 
supplied with fuel through a single injection-nozzle. The 
six fuel pumps are operated by a camshaft. In the center 
of each of the two crankshafts, between the two groups of 
cylinders, is a large herringbone pinion on the end of the 
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The Mark of The Master 


When the Red Seal is placed on a Conti- 
nental Engine it not only designates the 
source of the product, but warrants full 
confidence in its quality. 


Thus the Red Seal becomes the hall-mark 
of the master craftsman. 


In still another sense, it stands as an indi- 
cation of our own good faith in the merits 
of the product and courts the favorable 
opinion, or good will, of the users of 
Continental Engines. 


As a trade mark, the Red Seal is one of 
the most valuable assets of the Continental 
Institution. 


CONTINENTAL MOTORS CORPORATION 


Offices: Detroit, Mich., U. S. A. 
Factories: Detroit and Muskegon 


The Largest Exclusive Motor Manufacturer in the World 


[ontinental Motors 
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Unlimited Luxury 
at Limited Cost 


1200 Rooms With Bath 


$4 and up 
560 Rooms at $4 and $5 
Guests of the Book-Cadillac 


pay no premium for the 
superlative comforts and 
service they enjoy at De- 
troit’s finest hotel. 
Exceptional facilities both in 
number of guest rooms and 
in the wide variety of restau- 
rants allow an unusual com- 
bination of quality and low 
price. 

Special $1.25 Luncheon and 
$2.00 Dinner served in English 
Grill and Blue Room. Sunday 
Dinner in Venetian Room, $2. 
Club Breakfast, 85c. and $1. 
Cafeteria Service in Coffee Shop. 
Eighteen shops and broker’s 
office in building; Barber Shop 
and Beauty Parlor operated by 
Terminal Barber Shop; Private 

Conference Rooms. 
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generator-shaft which steps up the crankshaft speed of 450 
r.p.m. to 1200 r.p.m, at the generator. The cylinders have 
a bore of 9% in. and a stroke of 13% in. Operation of the 
ports in such a way that the scavenging air builds up a 
pressure of 2% lb. in the cylinder before compression takes 
place is mentioned as one special feature of the engine. 
Another is said to be the use of air from the scavenger blower 
to cool the pistons. 

Block tests of the engine indicate a fuel consumption of 
0.40 gal. per hp-hr. at full load, increasing to 0.45 gal. per 
hp-hr. at half load. The engine has developed a maximum 
crankshaft speed of 480 r.p.m. 


Diesel-Electric Cars for the Canadian National. Published 

in Railway Age, Oct. 17, 1925, p. 695. 

Nine Diesel-electric cars, seven single with an over-all 
length of 60 ft. and two of the articulated type with an over- 
all length of 102 ft., have been ordered by the Canadian 
National Railways. William Beardmore & Co., Ltd., London, 
England, built the engines, which are a modification of its 
standard airplane engine. They conform to a modified 
Diesel cycle of the solid-injection four-stroke-cycle type and 
are arranged with four cylinders in line in the small unit 
for the 60-ft. car and eight in line in the large unit for the 
articulated car. The cylinders in both engines have an 
8%4-in. bore and a 12-in. stroke and develop 185 b. hp. at 700 
r.p.m. in the small unit, and 340 b. hp. at 650 r.p.m. in the 
larger. The smaller engine weighs 15 lb. per hp. and the 
larger, slightly more than 16 lb. per hp. The use of high- 
tensile steels and special alloys makes possible this com- 
paratively low weight. The construction of the cars, their 
electrical equipment, and the conditions of operation are 
described in detail in this article. 


Nickel and Nickel-Chromium in Cast Iron. By T. H. Wicken- 
den and J. S. Vanick. American Foundrymen’s Associa- 
tion Preprint No. 486. Published by American Foundry- 
men’s Association, Chicago. 60 pp. 

The authors describe some of the results of an investiga- 
tion into the properties of and discuss the commercial 
applications of nickel and nickel-chromium cast iron. Nickel 
and nickel-chromium cast iron are being used commercially 
today for rolling-mill parts such as rolls, mill guides, pipe- 
pending dies, pipe balls; for automobile engine and other 
cylinder castings; for pistons and piston-rings; for cast-iron 
cams; for sheet and plate metal forming dies, and in various 
thin-section castings, notably resistance grids, the amounts 
used varying from as little as 0.1 per cent—but usually not 
less than about 0.4 per cent—up to 5.0 per cent of nickel and 
from 0.0 to 0.5 per cent of chromium. 


Initial Temperature and Mass Effects in Quenching. By H. J. 
French and O. Z. Klopsch. Bureau of Standards Techno- 
logic Paper No. 295. Published by Bureau of Standards, 
City of Washington. 15 pp. 


In this report are given results of quenching experiments 
with high-carbon steels in which the speed of cooling was 
determined at the center of spheres, rounds and plates of 
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Book: Oadillac 


HOTEL COMPANY - - DETROIT 
Roy CarruTHERS, President 


Foreign Representatives: Lifsey Tours, Inc. 
LONDON, ENGLAND NEW YORK, N. Y. 
14 Cockspur, S.W.1, 527 Fifth Avenue 
P.&O. Building Harriman National Bank Bldg. 
PARIS, FRANCE, 43 Avenue de l’Opera 


various dimensions quenched from different temperatures 
into various coolants, such as water, 5-per cent solution of 
sodium hydroxide, oils and air. The cooling velocity at 720 
deg. cent. (1328 deg. fahr.) is taken as the best measure of 
hardening produced, and relations are developed between this 
and the size and shape of steel quenched. Knowing the cool- 
ing-rate at the center of any one size of the simple shapes 
quenched in any of the customary quenching media, such as 
oils and aqueous solutions, the velocity in any other size Mm 
such shapes can be closely approximated from the included 
data when the steel is quenched from. any temperature be- 
tween 720 and 1050 deg. cent. (1328 and 1922 deg. fahr.). 
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Send for Descriptive Literature 


on leading makes of trucks. 


METAL 
FELLOE 
WHEEL 





A WOOD SPOKE, metal felloe truck wheel which gives 
Strength, Light Weight and Resiliency. Standard equipment 


HOOPES, BRO. & DARLINGTON, Inc. 


WEST CHESTER, PA. 
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A Triple Saving 


Wisconsin motored trucks, in 
a mixed fleet, invariably show 
a saving in three important 
cost items: 


—More Miles Per Gallon of 


Gas 

—More Miles Between Over- 
hauls 

—Less Time-Cost Per Over- 


haul 
Wisconsin’s “more power per 
cubic inch,” due té refined, 
overhead-valve design, brings 
the fuel economy. 


Wisconsin precision standards 
mean fewer trips to the shop. 
Wisconsin’s simplicity and 
easy accessibility cut the labor 
time. 

You who are concerned with 
the cost-sheets of haulage 
equipment will find real meat 
in the Wisconsin story, “Buy- 
ing Power on a_ Business 
Basis.” Write for it. 


Wisconsin Motor Mfg. Co. 


Milwaukee, Wisconsin 


Wisconsin mo- 
tors are built 
in a complete 
line of Sixes 
and Fours with 
power range 
from 20 to 105 
HP. 


MORE 
POWER 
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American Society for Testing Materials Tentative Standards 
for 1925. Published by the American Society for Testing 
Materials, Philadelphia. 876 pp. 


This volume contains the 193 tentative specifications, 
methods of test, definitions of terms and recommended prac- 
tices in effect as of Aug. 28, 1925. The standards are termed 
tentative, since they are being published to elicit criticism 
before they are formally adopted by the American Society 
for Testing Materials. The specifications and methods of 
test, although still in the trial stage of the Society’s pro- 
cedure, represent the latest thought of the committees on 
the subjects covered, and therefore are finding important 
applications in the various industries. Since the tentative 
standards may frequently be used in conjunction with the 
standards of the Society, the volume is complementary to the 
Book of American Society for Testing Materials Standards. 

Among the recently proposed standards are tentative speci- 
fications for carbon-steel car and tender axles; carbon-steel 
castings for valves, flanges and fittings for high-temperature 
service; and ferromanganese, ferrosilicon, ferrochromium, 
and ferrovanadium: tentative methods of sampling ferro- 
alloys, and chemical analysis of ferroalloys; and tentative 
recommended practice for carburizing and heat-treatment 
of carburized objects. Tentative methods for nine different 
tests for petroleum products have been originated in 1925. 


Heat Treatment of Cast Aluminum-Copper-Iron-Magnesium 
Alloy. By Samuel Daniels. Published in Forging-Stamp- 
ing-Heat Treating, October, 1925, p. 346. 


After expressing the opinion that the heat-treating of 
piston aluminum-alloys has not been widely appreciated, the 
author describes some of the research on this subject under- 
taken by the metals branch of the material section, Engineer- 
ing Division of the Air Service. Some of the conclusions 
arrived at are given below. 

The strength and hardness of the sand-cast 88.50-per cent 
aluminum—10.00-per cent copper—1.25-per cent iron—0.25- 
per cent magnesium alloy may be increased to about 35,000 
lb. per sq. in. and 120, respectively, by a heat-treatment that 
involves heating at 925 deg. fahr. for 5 hr., quenching in 
boiling water, and aging at 300 deg. fahr. for 16 hr. or at 
400 deg. fahr. for 2 hr. Quenching from temperatures of 
much less than 925 deg. fahr. results in inferior strength 
but not necessarily lower hardness. Very little is to be 
gained by soaking the alloy at 925 deg. fahr. for more than 
5 hr. At temperatures much in excess of 975 deg. fahr. 
the alloy starts to melt. The presence of this condition 
cannot be detected from the hardness and the quenched alloy, 
but it can be deduced from the inferior strength of test 
specimens which should always be heat-treated with castings. 
Air-quenching produces less uniformity and lower ultimate 
strength than does quenching in boiling water. The per- 
centage of elongation of the alloy in any condition of treat- 
ment is practically nil. The metallography of the alloy is 
of much value as a method of control to proper heat-treat- 
ment. 


Flow in a Low-Carbon Steel at Various Temperatures. By 
H. J. French and W. A. Tucker. Bureau of Standards 
Technologic Paper No. 296. Published by Bureau of Stand- 
ards, City of Washington. 12 pp. 

This report relates to flow or elongation in a 0.25-per cent 
carbon-steel subjected to a fixed total load in tension at an 
approximately constant temperature within the range of 
from 70 to 1100 deg. fahr. The character of flow is described, 
and the factors governing selection of maximum allowable 
stresses are discussed for service in which long life and free- 
dom from appreciable deformation must be considered. Com- 
parisons are also given between maximum allowable stresses 
and the stress-strain relations determined in the customary 


. short-time tension tests at various temperatures. 


(Continued on p. 20) 
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When Valentine says 
“All-Lacquer” it means: — 


1. A complete nitrocellulose system—every coat 
of which from primer to finish is sprayed-on 
pyroxylin material. A system containing no 
foreign materials to detract from the unity and 
therefore the durability of the lacquer. 


2. Speed of application—an entire system that 
may be applied in a few hours’ time, without bak- 
ing. (This is true only of an all-lacquer system.) 
3. Economy—the entire elimination of forced 
drying and a material saving in time, labor and 
space. (This economy cannot be equalled by any 
method other than an all-lacquer system.) 


4. A finish of unparalleled durability—the per- 
manence of lacquer cannot always be assured 
when it is superimposed upon undercoats that are 
affected differently by nitrocellulose solvents, 
heat, cold and vibration. 


And here is the syszem that 
gives you these advantages: 


First: Nitro-Valspar lacquer Primer—truly re- 
markable in its adhesion to metal or wood surfaces. 
Second: Nitro-Valspar lacquer Gunglaze—a lac- 
quer material with exceptional smoothness, filling 
quality and surfacing ease. 


Third: Nitro-Valspar lacquer Enamels—lacquer 
finishing coats in a wide variety of colors that 
form an incredibly tough wearing surface of great 
smoothness and beauty. Finishing coats amalga- 
mate solidly with all preceding coats so that the 
completed job is one homogeneous whole. 
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And back of the entire Nztro-Valspar system 
stands a century of development. and leadership, Nitro-Valspar Lacquer Enamel 
together with a reputation that is unquestioned. 


Write for full information about the Nitro-Valspar System 


=-—-- —_ a 


VALENTINE & COMPANY 


Largest Manufacturers of High-Grade Varnishes in the World— Established 1832 
New York—456 Fourth Ave. Chicago—343 South Dearborn St. Boston—49 Purchase St. 
Detroit— 10-254 General Motors Building—Telephone Empire 8929 W. P. Fuller & Co., Pacific Coast 


N i (to -VALSPAR 


. PRIMER __ | GUNGLAZE Ee) ENAM 


——, a LINK. 
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They Stand 
Scrutiny 


More and more rigidly, as the years 
pass, Trucks are being judged by the 
cold and emotionless standard of Ton- 
Miles-per-Dollar. : 

Power-driven machinery of all kinds 
is today on a performance basis. 


Manufacturers of Hinkley-Engined 
equipment are in position to encourage 
such scrutiny to the utmost limit. 


For these are true Heavy-Duty En- 
gines. 


And the Hinkley Replacement Plan 
provides additional fortification that 
amounts to a guarantee of Perpetual 
Power—nothing less. 


Ask us for the whole story. 


A Complete Line 


Bore Stroke Bore Stroke 
Model 300 3%” x 5%” Model 100 434” x 6” 


x 
Model 400 4” x 54%” Model 1900 51%4” x 6” 
Model 500 4%” x 514” — 72 
Mode! 200 41%” x 54%” (Overhead Valves) 


HINKLEY MOTORS, Inc. 
Box S-839 Detroit, Michigan 


HINKLEY 


EAVY DUTY Be AUTOMC 


ENGINES. 
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The Influence of the Time Factor on Tensile Tests at Elevated 
Temperatures. By John S. Brown. Published in Engineer- 
ing (London), Oct. 9, 1925, p. 461. 


Do service demands for tensile strength in metals exceed 
those of the laboratory test sufficiently to invalidate the 
latter? If so, to what factor is the discrepancy due? In 
the author’s opinion the difference is serious enough to be 
a distinct reflection on laboratory testing-procedure and is 
due to the restricted time in which laboratory tests are 
carried out. Two obstacles have seriously interfered with 
the giving of the proper allowance to the time factor; one 
is the difficulty of securing a human watcher for long periods, 
the other the desire not to tie up a testing-plant for too 
extended an interval. The author tells how these obstacles 
were overcome by an automatically recording instrument and 
the following procedure. 

The specimen is subjected to selected service of stress and 
temperature for a period not less than a day. If failure 
does not occur, the period is extended somewhat, and if 
failure still does not occur, the conditions are made more 
severe. In all cases the rate of application of the load is 
less than 1 ton per sq. in. per day. Tests are described for 
high-tensile brass, phosphor bronze, monel metal, aluminum, 
and admiralty gunmetal. Among the conclusions reached 
is that the practical value of all the records from tests of 
the %-hr. type have evidently been brought under suspicion, 
and that to date no expedient has been found which would 
reduce further than has been done in the procedure outlined 
above, the time required to carry through a test while still 
ensuring that the prominent time effect does not vitiate the 
result. 


Application of the Mathematics of Probability to Experi- 
mental Data as a Basis for Appropriate Choice of Ferrous 
Materials. By B. D. Saklatwalla and H. T. Chandler. Pub- 
lished by American Society for Steel Treating, Cleveland. 
12 pp. 


The number of alloy-steels that are now in use makes the 
problem of selecting the most suitable alloy-steel a perplexing 
one. In this paper the authors suggest a method of reason- 
ing which should be of practical value on solving this prob- 
lem. The “law of error” and “the law of frequency” are 
considered. 

Probability curves are given in which the Brinell hard- 
nesses are plotted against the frequency number of castings 
in foundry practice. This graphic method of representation 
gives more satisfactory results than mere averages of num- 
bers. 


Automobile Body Plant Lighting. By James M. Ketch, H. J. 
Thompson and E. F. Labadie. Published in American 
Machinist, Oct. 15, 1925, p. 617. 


Five conditions that make unique the problem of lighting 
automobile-body plants are listed: the movement of bodies 
on a continuously moving conveyor; the dark and vertical 
exterior surfaces; the difficulty of seeing inside the bodies 
for trimming and upholstery ; the requirements of especially 
good lighting for expensive materials or high-speed cutters 
used in upholstery; and the care required in inspecting outer 
surfaces. Descriptions are given of the different lighting- 
systems required for the interior of the dry kiln, the assem- 
bly-room and the metal, spraying, trimming and upholstery 
departments. 

Recent Developments in Bus-Body Design. Published m 
Autobody, October, 1925, p. 143. 


Lowering the center of gravity and providing protection 
for the passengers on the upper deck are said to be the most 


(Continued on p. 22) 
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blue Strd Stead WAGN ER BAKING C0 
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Above, the fleet of the Wagner Bak- 
ing Co., Detroit, Mich. Fafnir Ball 
Bearings used for replacements. 


Builders of trucks know 
ball bearings. They have 
again and again com- 
pared, tested and even 
abused them to see what 
particular make of bear- 
ing can always be relied 
on to give service in 
keeping with the high 
quality of their trucks. 





Double row radial, 

the standard bear- for carrying addi- 

ing for automotive tional radial load 

service. without enlarging 

the bearing diame- 
ter. 


Single row radial, 


And the fact that so 
many of the leading man- 
ufacturers are using Faf- 
nirs is a most convincing 
reason why it will pay 
you, also, to standardize 
on Fafnirs for replace- 
ments. Only in this way 
can you be sure of the de- 
pendable transportation 





Single row radial Double row radial 
thrust, for radial thrust, carries both 
load as well as end heavy radial and 


thrust. thrust loads. 





Below, the trucks of the United Fuel 
and Supply Co., Detroit, Mich. 
Fafnirs used for replacenemts. 
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Truck builders prefer Fajnir— 
let their experience guide you 
in bearing replacements 


which the truck maker 
intended you should 
have. 


Furthermore, you can ob- 
tain Fafnir bearings with- 
out delay. Fafnir distrib- 
utors are accessibly lo- 
cated in all parts of the 
country. They carry a 
complete stock of re- 
placements—a__ bearing 
for your every replace- 
ment need. 


THE FAFNIR BEARINGCO. 
Makers of high grade ball 
bearings — the most com- 
plete line of types and 

sizes in America 
NEW BRITAIN, CONN. 
CHICAGO NEWARK 
CLEVELAND DETROIT 


IPAIPINIIR 


BALL BEARINGS 
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FRESH 
IL 


For the Cylinders 
of Heavy Duty Motors 


FST 

2 

In heavy duty motor design, 
there is now a strong tendency to- 
wards systems of lubrication that 
provide fresh oil for the cylinders, 
with recirculated oil for the 


bearings only. This tendency is 
due to six major facts: 


Fact 2: Fresh oil carries no 
abrasives, and thus increases ma- 
terially the efficient life of cylin- 
ders and pistons. 


There are five additional reasons 
which we will be glad to send you 
on request. Each one is supported 
by data obtained during five years 
of experimental work in our motor 
lubrication laboratory, and by the 
performance of Madison- Kipp 
Lubricators on heavy duty motors. 


The facilities of this laboratory 
are available to motor manufac- 
turers and designers who wish to 
work out a combination of fresh 
and recirculated oil lubrication for 
heavy duty motors. 


Madison-Kipp Corporation | 


Madison, Wisconsin, U.S. A. 
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Lubrication Specialists Since 1898 | 
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notable developments in the design of double-deck motor- 
coaches. In summarizing the trend toward luxury in vehicles 
used on long-distance routes, the introduction of observation 
platforms and buffet parlor-cars are particularly stressed, 
Conformity of the windshield with the general appearance 
of the vehicle and better disposition of baggage are two of 
the objects sought in city-type motorcoaches where the im- 
provement has been in details rather than in any radical 
features. A knock-down body for export is also referred to. 
Finally the effects on body design likely to be felt from such 
chassis developments as gasoline-electric drives, airbrakes 
and six-wheel designs are described. 


Road Shocks. Published in The Automobile Engineer, Octo- 

ber, 1925, p. 329. 

In this article are discussed the fundamental principles 
affecting the interaction of road springs and shock-absorbers. 
A brief review of the mathematical calculations relating to 
the vibration of a loaded spring, in which the case of a single 
wheel and its load is considered, starts the article. The 
action of three different springs, one fairly stiff, another 
nine times as flexible and a third midway between the two 
is described. From the calculations developed, the conclu- 
sion is drawn that when the inequalities of a road-surface 
are short and close together, the springs of a vehicle should 
be relatively flexible; conversely, when the inequalities are 
long, stiff springs are the most suitable. 

In introducing the subject of compound springs, the author 
says that to a large extent the improvement effected by a 
supplementary spring merely indicates that the original 
spring was faulty, for the two springs, acting together, have 
precisely the same effect as a single simple spring of inter- 
mediate natural frequency. The function of tires as springs 
is considered of no importance. Two types of shock-absorber, 
one consisting essentially of a hydraulic brake and the other 
of a mechanical brake, are appraised. The caution is voiced 
that the springing should never interfere with the important 
duty of maintaining frictional contact between the wheels 
and the road. Finally a description is given of a hydraulic 
rebound-snubber, the principle of which has not, to the 
author’s knowledge, been utilized. 


Complete Utilization of Coal and Motor Fuel. By A. C. 
Fieldner and R. L. Brown. Published in Oil, Paint and 
Drug Reporter, Oct. 5, 1925, p. xii. 


Deprecating the possibility of reinforcing our petroleum 
resources either by oil shale or by alcohol from vegetation, 
the authors state that coal is the logical source of liquid-fuel 
substitutes for petroleum gasoline. Three processes for ob- 
taining motor fuel from coal are listed: 


(1) The carbonization of coal, including the gas manu- 
facturing and coking industry, and low-tempera- 
ture carbonization 

(2) The hydrogenation of coal by the Bergius process 

(3) The complete gasification of coal and conversion 
of the resulting gases by pressure synthesis into 
methanol, synthol and other liquid combustibles 


After showing that the gasoline produced by the methods 
outlined under the first heading would meet only a fraction 
of our petroleum needs, the author describes the Bergius 
process. Several estimates as to the probable yield from this 
process are made, one that from 1 ton of coal 50 gal. of 
230-deg. cent. (446-deg. fahr.) end-point gasoline could be 
obtained. The production of motor fuel by direct synthesis 
from gases is said to be more economical. Methanol, for in- 
stance, is manufactured from carbon monoxide and hydrogen 
at a cost varying from 18 to 27 cents per gal. The manu- 
facture of other motor fuels, such as synthol, from gases is 
referred to and the probable course of future development is 
outlined. . 


(Continued on p. 24) 
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i PR, DVANCEMENT in auto- 
| mobile wheels has never 
before been carried so far as in 
today’s Tuarc Type H. 


al Its strength, fit, beauty, con- 
venience, and silence surpass 


anything ever before thought 


possible or necessary in wheels. 


] . + wee ; 
ie Taking the initiative in far finer 


" wheels, Motor Wheel won ap- 


: preciation, and now supplies 
u 


wheels to many more motor 
n, a): car manufacturers than does 
b- //( aaa anybody else. 


MOTOR WHEEL CORP. Wood Wheels 
Steel Wheels + Stampings *» LANSING, MICH. 
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USERS OF SPICER PROPELLER SHAFTS 


(One of a series) 





The new 
Studebaker Bus Chassis 


TUDEBAKER engineers, after studying bus operation from 
all angles, decided to concentrate upon building chassis of 
12 to 18-passenger capacity. 


The object is to eliminate empty seats; to fill each bus to capacity 
{or near-to-capacity} and run on frequent schedule. With more 
miles to travel per year than big buses making fewer trips, the 
small bus will need endurance in every part. 


Studebaker bus chassis are designed for dependability with low 
first cost, low operating and low upkeep expense. Having the 
wisdom that comes with wide experience, Studebaker selected 


Spicer Propeller Shafts 


to help accomplish these aims. 


They are in excellent company. Nearly all manufacturers of 
well-built buses have adopted Spicer Universals for similar 
reasons. And fleet owners who draw their own specifications 
are standardizing on Spicer equipment as fast as comparative 
tests show them the facts. 





Associated Spicer Companies 


Spicer Manufacturing Corporation, South Plainfield, N. J. 
Parish Manufacturing Corporation, Keading, Pa. 
Salisbury Axle Company, Jamestown, N.Y. 
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Wearing Qualities of Tire Treads as Influenced by Reclaimed 
Rubber. By W. L. Holt and P. L. Wormeley. Bureau of 
Standards Technologic Paper No; 294. Published by Bureay 
of Standards, City of Washington. 6 pp. 

Service tests were made on 80 “sectional tread” tires to 
determine the comparative resistance to wear of tread com- 
pounds containing reclaimed rubber and those compounded 
using new rubber only. The tread of each tire was made in 
four sections, each section representing a compound under 
test. The results of tread wear as obtained from each indi- 
vidual tire are shown, and, for comparison, data on labora- 
tory wear-tests of the same rubber compounds are also given. 
These results show that the substitution of reclaimed rubber 
for new rubber in these compounds reduces the resistance of 
the compounds to wear roughly in proportion to the amount 
of reclaimed rubber used. 


Special Libraries Directory. Compiled by May Wilson. Pub- 
lished by Special Libraries Association, New York City. 
254 pp. 

Assembled in the Special Libraries Directory is the in- 
formation collected by the Special Libraries Association in a 
12 months’ survey that was completed about July, 1924. Only 
libraries in this Country created for a particular purpose 
were covered, to the exclusion of general, public, college and 
school collections. The directory lists 975 libraries, classified 
in four ways, according to subject, geographical location, 
alphabetically according to name, and according to the names 
of the chief librarian. A complete subject index is also pro- 
vided. The full description of any library may be found if 
only the subject, the geographic location or the name of the 
library or the name of the librarian is known. 

Of the libraries listed, 25 are said to afford special facili- 
ties for the study of automobiles and automotive engineering; 
21, for aviation; and 11, for petroleum. 


Aircraft Year Book for 1925. Published by Aeronautical 
Chamber of Commerce of America, New York City. 316 
pp.; 87 illustrations. 


What did America accomplish in aviation in the year 
1924? The seventh annual edition of the Aircraft Yearbook 
tells us that in all notable performances of the year, the 
United States maintained undisputed leadership; 32 new 
world records were won by America; a constructive Congres- 
sional inquiry was carried out, and the manufacturers repre- 
senting the aircraft industry met and drafted policies for its 
guidance. 

No single factor is believed to have had so much influence 
in commercial aviation as the establishing of the Air Mail 
Service; this volume presents some most interesting facts 
concerning the inner workings of this important branch of 
the government service. 

Undoubtedly aerial surveying occupies the most promising 
place in commercial aviation at present, both in gross busi- 
ness and in the number of airplanes utilized as well as in the 
number of men employed. The growth of aerial surveys is 
attributed to a real demand that has been carefully cultivated 
from the start. In the first 2 or 3 years, the principal use 
made of aerial photographs was as illustrations for news- 
papers and magazines. Some were used for display adver- 
tising purposes and some even adopted by the large industrial 
plants of the Country in place of the imaginative and so- 
called “bird’s-eye views.” Translating air photos into maps 
to be used in tax reappraisals is an interesting phase of 
aerial surveying. Greater New York was mapped from the 
air and forests were surveyed by aerial photographs. 

Otlier commercial operations such as saving crops, forest 
air patrol and airplanes in mining are treated in this book. 
Some of the remaining chapters are as follows: The Round- 
the-World Flight, America’s Airships, World Aeronautics, 


(Continued on p. 26) 
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ere Is No Substitute 
for Safet 





That’s Why the Public Prefers Lockheeds 


Today, thousands of motor car 
owners are determined to 
select their next car from 
among the many equipped 
with Lockheed Hydraulic 
Four-Wheel Brakes. 


They realize that they cannot 
afford to compromise with 
maximum safety — and that 
Lockheed Hydraulics alone 
assure the maximum braking 
efficiency which provides such 


safety. 


This superiority of Lockheeds 
stands out as clearly as the 
noon-day sun. 


For in Lockheeds — and in 
Lockheedsalone—thepressure 
must be transmitted equally to 
each of the four brakes, because 


of the hydraulic principle. 


Because of the hydraulic prin- 
ciple, Lockheeds, and Lock- 
heeds alone, assure maximum 
safety and minimum skidding; 
maximum simplicity and 


minimum service attention; 
maximum stopping efficiency 
and minimum effort in 
application. 


Automobile manufacturers 
and engineers appreciate the 
greater efficiency and safety of, 
and the public’s preference 
for, Lockheeds. That is why 
Lockheed Hydraulics are fac- 
tory equipment on the better- 
value cars in every price field, 
from well under #1000 to the 
most expensive. 


Nation-wide special service on Lockheed Hydraulic Four-Wheel Brakes 
is at your command in strategically located cities through the Wagner 


Electric Co 


ration. Each of these service centers carries a complete 


stock of Lockheed parts and is equipped with men and machinery that 
assure expert service. 


HYDRAULIC BRAKE COMPANY, DETROIT, MICHIGAN 


C The Answer 
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That Extra Measure 
of Precision 
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It requires more than good machinery to 
maintain the uniform excellence of a machined 
product. 


Precision and uniformity must be rigidly main- 
tained in producing transmissions and uni- 
versals, and for years this organization has 
been built up on the Creed of Precision. 


Of course, we have provided the most modern 
machinery, ample floor space and ample facili- 
ties. But behind and above all this we have 
created an organization that knows how to 
keep these machines functioning to produce a 
precision product—unvarying—day after day 
and year after year. 


Add to this our full realization of the necessity 
for keeping up with the demands of your pro- 
duction schedule and you’ll understand why so 
many manufacturers use Mechanics’ Transmis- 
sions and Oil Lubricated Universals. 


Mechanics Machine Company 
Rockford, Illinois 


Sales Representatives 


Cc. A. 8S. Engineering Co., 4222 Woodward Ave., Detroit. 
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Chronology and Technical Progress. The latter part of the 
book contains the Aircraft and Engine-Design Section and 
an appendix is attached that includes many facts and figures 
of value to those interested in aeronautics. 


Recent Progress in Flying-Boat Design. By O. E. Simmonds, 
Published in Engineering (London), Oct. 2, 1925, p. 429, 
Recent progress in flying-boat design, in the opinion of the 

author, has been due to the growing attention paid to its 

marine functions. In connection with hull design, four points 
are outlined as of primary importance; static trim, hump 
resistance, steady running and cleanliness. The development 
in hull construction is traced from the beginning, when hulls 
were built like superstructures; through the intermediate 
stage, when flexible wooden hulls were favored; to the 
present when these are being displaced by light metal bodies. 

The relative advantages of duralumin and steel for this pur- 

pose are outlined. 


In connection with airfoil characteristics, the selection of 
the suitable section and the reduction of the movement of the 
center of pressure are discussed. Constructional features 
tending to reduce the parasitic drag, the equipment of the 
flying-boat and future developments in this type of craft are 
the final topics. 


The New Handley Page W9 Hampstead. Published in 
Flight, Oct. 1, 1925, p. 625. 


Comparing the new Handley Page W9 with its forerunner, 
the W8f, the author finds in the latter a higher reserve and 
total power and a greater wing-span. The increase in the 
wing-span is shown to be due entirely to the lengthening of 
the center section to enable the three propeller-dises to 
operate clear of one another. Three Armstrong-Siddeley 
Jaguar engines constitute the powerplant, and changes due 
to the fitting of these engines are the only differences, aside 
from those already noted, between the two Handley Page 
models. 


The Hampstead is built to carry 14 passengers and 700 
lb. of luggage, bringing the total paying load up to 3220 bb., 
or less than 3 lb. per hp. The question as to whether this 
comparatively large power expenditure in proportion to load 
will prove profitable commercially is taken up. 


The estimated maximum speed of the airplane is 117 
m.p.h., the estimated service ceiling is 12,000 ft., and the 
estimated rate of climb at ground level is 720 ft. per min. 


Condensation of Water from Engine Exhaust for Airship 
Ballasting. By Robert F. Kohr. Bureau of Standards 
Technologic Paper No. 293. Published by the Bureau of 
Standards, City of Washington. 26 pp., 20 illustrations. 


This paper describes a method of condensing a large part 
of the water-vapor formed during combustion in an airship 
engine by the combination of the oxygen of the air with 
the hydrogen of the fuel. The condensation is accom- 
plished by cooling the exhaust-gas in a bank of thin- 
walled tubes suspended in the air stream. Some of the 
condensed water remains in the form of spray and is 
collected by passing the cooled gas through a baffle-type 
separator. The quantity of water present in the exhaust-gas 
is influenced by the kind of fuel, ratio of air to fuel in the 
mixture supplied the engine and the humidity of the entering 
air. The effect of these variables is presented in the form of 
tables and curves. 


The performance of the apparatus during both ground and 
flying tests is summarized and suggestions made regarding 
possible improvements. The heat-transfer process involved 
in the air-cooled condenser used is described in detail, and a 
sample design is carried through to illustrate the method 
of determining the necessary length of the condensing 
apparatus. 


(Concluded on p. 28) 
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Diam. 7 in. 
Weight 13 lbs. 
Pull 360 lbs. 


TRUCK AND BUS 
TO HAVE NEW 
POWER BRAKE 


Demonstrated at Motor Reg- 
istry, It Proves to Be a 
“Quick Stopper’”’ 








Trucks, busses and other heavy types of motor vehicles will 
shortly be equipped with power brakes as a result of satisfactory 
tests made before registry officials at Commonwealth Pier. 

The particular type tested is called the ‘“‘vacuum booster.” 
It is operated by the foot pedal in much the same manner as now, 
but the pressure required is so slight that the test car was stopped 
by merely pressing the pedal with one finger. 

Pressure on the pedal opens a valve that creates a vacuum on 
one side of a piston attached to the brake rod and the pressure on 
the other side pushes the piston through this vacuum, driving the 
brake rod back with tremendous force. 

Inspector Alfred W. Devine of the registry, in discussing the 
new brake, which it is believed will play an important part in 
reducing accidents, stated the average truck operator can apply 
only 150 pounds on the present foot brake, as a maximum. It is 
next to impossible he said, to bring enough pressure on a ten or 


BRAGG-KLIESRATH CORPORATION 
Long Island City, N. Y. 


4530 Van Pelt Street 
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The Original Braking 
System remains intact 
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SAFETY DEMANDS THE POWER TO STOP/ i! 
The B-K Booster Brake Supplies It! ' 


Made in Two Sizes 


= i jock 1 oo oe) | 


Diam. 9% in. 
Weight 22 lbs. 
Pull 640 lbs. 


twelve-ton truck with the foot to keep the brake drum from 
sliding within the brakes. In the test made of the new power 
brake on a truck weighing more than seven tons without load, 
the truck was stopped almost instantly while going at a rate of 
ten miles an hour and within thirty-three feet going twenty miles- 
The regulations require that brakes be effective within forty-five 

feet going twenty miles an hour. 
From Boston American, Nov. 14th, 1925. 








MAY FORCE TRUCKS 
TO USE 
POWER BRAKES 


Boston, Nov. 17 (U. T. P. S.).—Power brakes for trucks and 
busses will be compulsory in this state if Registrar of Motor Vehicles 
Frank A. Goodwin's advice is taken by the incoming legislature. 
The registrar claims that only such brakes can properly stop 
heavy motor vehicles. 

Recently a test of a new power brake was made on a 7-ton 
truck, unloaded. It stopped within 33 feet at 20 miles an hour, 
and almost instantly while traveling but ten. The brake tried in 
demonstration was shown to be easily handled. It is applied by 
the foot, but the demonstrating operator showed that the pressure 
of the finger on the foot pedal was sufficient to work the brake. 

From Automotive Daily News, Nov. 18th, 1925. 
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VICE—Maximum Capac- 
ity Ball Bearings made for 
heavier duty—inquire re- 
garding their advantages. 


Important sizes now ready— 


others in preparation 1834 


MARLIN-ROCKWELL CORPORATION 
Gurney Ball Bearing Division 


JAMESTOWN, N.Y. 
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NOTES AND REVIEWS 


Concluded 





A New Type of Flying Machine. Published in Flight, Oct, 

22, 1925, p. 683. 

This novel type of airplane is known as the de la Cierva 
Autogiro. It is furnished with a four-blade propeller, 
mounted on an approximately vertical shaft and having its 
blades pivoted around horizontal axes on this shaft. This 
windmill, as it is called, is not geared to the engine, but is 
caused to rotate slowly by the air-forces acting upon it. Cen. 
trifugal force is relied upon to keep the blades outstretched 
against the action of the lift, and by slightly arching the 
blades the designer has attempted to ensure all stresses 
being purely tensile. Aside from the windmill propellers, the 
plane has an Avro 504K fuselage with normal tail, a le Rhone 
rotary engine, and an Avro undercarriage. 

The over-all span is 36 ft.; the mean chord of the wings 
is 2 ft. 7 in. and the area of each wing is 40 sq. ft. At full 
speed the windmill lifting surfaces revolve at 140 r.p.m, 
which indicates a tip speed of 260 ft. per sec. or 180 m.ph, 
from which the airplane obtains its lift. The Autogiro is 
capable of flying horizontally under perfect control; it can, 
if desired, glide down at about the normal angle for an 
ordinary machine, or descend at an extremely low horizontal 
velocity. 


Standard Atmosphere Tables and Data. By Walter S. Diehl, 
National Advisory Committee for Aeronautics. Report No. 
218. Published by National Advisory Committee for Aero- 
nautics, City of Washington. 14 pp. 


This report is an extension of National Advisory Com- 
mittee for Aeronautics Report No. 147. Detailed tables of 
pressures and densities are given for altitudes up to 20,000 m. 
and to 65,000 ft. In addition to the tables the various data 
pertaining to the standard atmosphere have been compiled in 
convenient form for ready reference. 


The Flettner Rotor Ship in the Light of the Kutta-Joukowski 
Theory and of Experimental Results. By Frank Rizzo. 
National Advisory Committee for Aeronautics Technical 
Note No. 228. Published by National Advisory Committee 
for Aeronautics, City of Washington. 28 pp.; 6 illustra- 
tions. 


In this paper the fundamental principles of the Flettner 
rotor ship are discussed in the light of the Kutta-Joukowski 
theory and available experimental information on the subject. 

A brief exposition of the Kutta-Joukowski theory is given 
and the speed of the rotor ship Buckau computed, first by 
using effective propulsive force obtained by the above theory, 
and then by the direct application of wind-tunnel data. 

The calculation shows that, although a certain relation 
exists between theoretical and experimental speeds, those 
obtained by wind-tunnel data are undoubtedly closer to the 
actual speeds of the ship than are those obtained by the use 
of the theoretical propulsive force. 


Wind Tunnel Tests of Fuselages and Windshields. By E¢ 
ward P. Warner. National Advisory Committee for Aero- 
nautics Technical Note No. 226. Published by National 
Advisory Committee for Aeronautics, City of Washing 
ton. 6 pp. 


The primary object of the tests was to secure data on the 
effect of windshield form on the total resistance of a fuse- 
lage of a good streamline shape. Secondarily, information 
was sought on the degree of protection afforded the pilot by 
the windshield. Five windshields were tried, and a final e 
periment was made with no windshield at all. The wind- 
shield extending over the full width of the fuselage and 
breaking upward from the smooth surface at a fairly sharp 
angle was found to offer the least resistance. With the 
shortest, narrowest and steepest of the five shields the resi 
tance was greatest. The difference between the best and the 
worst was so small, according to the note, that the effect of 
the windshield on performance may be safely ignored. 
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Consider the Car Owner— 
High Upkeep Kills Repeat Sales 


The days of the driver- 
mechanic are over. The car 
owner wants freedom as much 
as possible from tinkering, ad- 
justments, and replacements. 


He begrudges every minute 
that the car is laid up, for what- 
ever reason. 


New Departure Ball Bear- 
ings appeal to him because they 
rarely require attention—in- 
frequently for lubrication, 
never for adjustment. He has 
learned from experience that 


the actual cost for adjusting or 
replacing the bearing itself may 
be relatively small, but that the 
expense involved in tearing 
down and reassembling parts to 
get at the bearing in inaccess- 
ible positions, may easily 
amount to many times this item. 


Add to this the superior, life- 
long performance of New De- 
partures and you have the real 
reason why the New Departure 
plants are now producing 100,- 
000 high quality precision ball 
bearings per day. 


THE NEW DEPARTURE MANUFACTURING COMPANY 


Detroit 
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They Must Be Accurate 


NAMCO Screw Machine Products to Specifications must be accurate. 


That is demanded from our operating department and from our inspec- 
tion department. 


Take for instance threaded parts. The picture shows the chief inspector 
using a line gauge (testing for lead). Other tests such as the microm- 
eter test for pitch diameter, the ring gauge test for fit and such others 


as are required are made both by the operating departments and then 
later by our inspection department. 


Operations other than threading are checked with equal care so that 
when you specify NAMCO you are sure to get parts that fit. 


For Accuracy—S pecify NAMCO 


We also stock standard screws and nuts. 


THE NATIONAL ACME COMPANY 


Cleveland, Ohio 


New York Detroit Chicago 


Makers of Acme Multiple Spindle Automatics, Threading Dies, Collapsing Taps at Cleveland, Ohio, and 
Cridley Multiple and Single Spindle Automatics and Gridley Chucking Machines at Windsor, Vermont 


Decem 


a 


$$ 
eee 


——— 
Te TT 


December, 1925 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


oe : ‘ Schrader Valve Insides cost so little that motor- 
ieee 


What you should know about 
the Schrader Valve Inside 


Many people think this black plug 
washer is the only part of the Schrader 
Valve Inside that controls the air—but 
it is not. 

A Schrader Valve Inside, if screwed 
down tight, never leaks at this point. 


This red rubber washer is the vital 
part of the Schrader Valve In- 


side—the actual air control seat. 
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It is here that the valve inside 
Opens to admit air and closes to 


retain it. 
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PARED 


fe" F a valve leaks, remove the valve inside and 

| examine the red rubber seat washer. If it is 
dirty, remove the dirt with a small, clean brush. 
(Do not use gasoline or oil.) You will then find 
that in most cases the valve will be air-tight. 


If it is not air-tight after cleaning, the reason 
| may be due to one or more of the following con- 
ditions: 


i 


ut 


/VOL ANNONA 


20, ei 


(a) The valve inside may have been dam- 
aged during inflation by an improperly con- 
| structed air-chuck. (The Schrader Chuck 
| cannot injure the valve inside.) 


tig eae a F 


(b) Oil or “muck” from an air-line may 
have caused the red rubber seat washer to 
rot. Oil is an enemy of rubber. 


(c) The valve inside may have given its 
full length of service. 


In such cases, the valve inside should be replaced 
with a new one. Wonderful as it is, it will not 
last forever. 


ATMA 
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= _— ists can well afford to insure continued satisfactory 
The Schrader Valve Inside 


service by renewing them at least once a year. This “X-Ray” picture shows 
Magnified 41% times. the Schrader Valve Inside 
A. SCHRADER’S SON, Inc., Brooklyn inserted in the Schrader Tire 


Chicago Toronto London Valve. 


Schrader 


Makers of Pneumatic Valves Since 1844 


Tire Valves ~ Tire Gauges 
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Photograph shown through 
the courtesy of The Sphinx 
Lacquer Finishing Corpora- 
tion, Long Island City, New 
York. Bus shown is one of a 
fleet of twenty-five being re- 
finished in Egyptian Lacquer 
by this company. 





The Finish—as important as the 
mechanical details 


pearance of the bus is nearly as important as the mechanical 
operation. Who wants to ride in a shabby bus when a well 
finished, finely appointed one is available? 


The application of Egyptian Automobile Lacquer is a big 
step toward fortifying your buses for the coming hard 
weather. Easily applied with a spray gun in successive coats 
within an hour—just one of the many features that will help 
you to save money. 


From the viewpoint of the operator or fleet owner the ap- 


Manufacturers, too, of both bus and custom bodies have 
shown their preference for the superior and lasting finish 
given by Egyptian Automobile Lacquer. 


Ask us for further details. 


THE EGYPTIAN LACQUER MFG. CO. 
90 WEST STREET, NEW YORK 


EGYPTIAN LACQUERS 
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Fourteen of the fifteen contestants 
in the Altoona Race drove cars made 
by Miller Engine Works, 2652 Long 
Beach Avenue, Los Angeles, Cali- 
forfiia. These cars were piloted by 


Norman Batten 
Fred Comer 
Earl Cooper 
Earl Devore 
Leon Duray 
Frank Elliott 
Harry Hartz 
Ralph Hepburn 
Benny Hill 
Jimmy Hill 
Bob McDonogh 
Phil Shaffer 
Doc Shattuck 
Jerry Wonderlich 


The first seven to finish—respectively, 
Bob McDonogh, Harry Hartz. Earl 
Cooper, Fred Comer, Leon Duray, 
Norman Batten and Phil Shaffer— 
drove Miller-built cars. 
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Bob McDonogh, in a “Miller Special”, 
crossing the finish line, first in a field 
of fifteen in the Altoona 250-mile race. 


McDonogh Wins: 


RIVING a “Miller Special” at a pace of 118 miles 

an hour for two hours, six minutes and fifty- 

four seconds, without a single stop, Bob McDonogh won 

the 250-mile automobile race at the Altoona Speedway, 
Altoona, Pennsylvania. 

Miller Engine Works, Los Angeles, California, (who 
built McDonogh’s car, and thirteen other cars entered in 
the Altoona Race) realized the need for steel that com- 
bines strength, toughness and dependability with light 
weight. Chrome-Vanadium Steel was selected for: 

Front Axle Ends 
Steering Knuckles 
Steering Knuckle Pins 
Timing Gears 
Connecting Rods 


Valve Tappet Cups 
Transmission Gears 
Transmission Shafts 
Drive Shafts 
Axle Shafts 


Whatever your steel uses or problems, if you are seek- 
ing stronger steels, lighter in weight, yet tough and de- 
pendable, there is a Vanadium Steel that will serve your . 
requirements. If you will give us an outline of your steel 
requirements, our Metallurgists will be glad to give you 
their recommendations. 


VANADIUM CORPORATION 
OF AMERICA 


NEW YORK DETROIT 
120 Broadway Book’ Bldg. 


VANADIUM STEELS 


Sor Strength, Toughness and Durability 
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Auto- 
Lite 


Starting, Lighting & Ignition 


S AUTOMOBILE manufacturers intensify their 

efforts to build better cars the importance of 
their electrical system increases. That is why 
this year is the greatest in Auto-Lite’s remarkable 
history. More cars have been built Auto-Lite 
equipped. More owners therefore are enjoying 
finer, more dependable electrical service. Auto- 
Lite is today, more than ever, a world-wide syno- 
nym for reliability and excellence. 


The Electrie Auto-Lite Co. Office and Works: Toledo, Ohio 
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Traffic— 


the operator 
can’t avoid 


** protection insured 


with a 


Eps BODYGARD 


Bus operators, no matter how careful, cannot give 


proper attention to the press of traffic from the 
rear. 











The CG Bus Bodygard—not an ordinary bumper, 
but a guard specially designed and built for bus 
protection—completely cushions collision shocks, 
and saves replacement of expensive body panels. 


Add this handome, efficient equipment to your 


buses. Note the improvement in appearance, 
and save on insurance. 


THE C. G. SPRING AND BUMPER COMPANY 


2660 East Grand Boulevard, Detroit, Michigan 
NEW YORK CLEVELAND CHICAGO 


Soil tempered 
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Few people realize how shock re- 
sistant Certified Malleables really 
are. This view shows an automobile 
brake pedal before and after bend- 
ing. Notice the distortion without 
any sign of fracture. 









Reduce the Nation’s Scrap Pile Fo 
ex 


aie | By Using le 
wees | Certified Malleable Iron x 


Baltimore Malleabie Iron & Steel Casting Co. . 


Certificate Holders for the Quarter 
Ending Sept. 30, 1925 
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MMMM Gns... cites ccc, as | VERY piece of metal in this scrap pile could tell sh 
Bh} Coturbia Malieabie Castings Co... a a story of breakage, disappointment and expen- an 
Sc sive delay. Disrupted train schedules, costly wrecks, an 
ee ee |e expensive harvest delays, dangerous breakdowns of le: 
“wer S:Nesetck Coon Brceprt Malai an Wore Brtror trucks and motor cars, and failures of vital parts in all né 
‘onn.; Troy iron Works, Troy, N. ¥.; Wilmington Malleable : e . 
pte, Works, Wimington, Del: Velen ron Works, New Britain, Conn. classes of machinery represent an annual waste of time an 
etarel Made Con. n-eenvsseresnereesssseeeoes =a 7 and money that runs into many millions of dollars. 
Praser & Jones Co........ Syracuse, N. Y. : p ‘ be 
Clancy Malleable Corporation. “200 ahs We _Most of this waste could be prevented by the more 
EE nee egihressanesosnceseees tnnrony aoen liberal use of Certified Malleable Iron which is stron ve 
‘airfield, La. £ 
Kalamazoo Malleable Iron Co.... ... Kalamazoo, Mich. 4 
Lasenia Gar Co.ce..eev. sas. "Laconia, N. H enough and durable enough to resist breakage and a 
Lakeside Malleable Cast: Co... ee , Racine, Wis. . 
IMac cersacecvsccscoscacocustste. Indianapolis, ind. insure absolute safety. 
Marion Malleable Iron Works. . . .. 6.6.0.6 cecceseccneececnee Marion, Ind. ; 
Moline Malleable Iron Co... .. .. . 65 ccc ccnneeneucnes St. Charles, Il. . . 
Ratna Maal WS Cin Go arn Certified Malleable Iron will stand more shock and 
Cleveland, O., , Ill., Indianapolis, » Tol , O., BE. St. is, Ti. , e e 
Northern Malieable Iron Co..-..+.20.0+0020+20020 -- St. Paul, Mina. ff abuse without breakage than any other ferrous material. 
Northwestern Malleable Iron Co... .. «66sec eeeeses + Milwaukee, Wie. ' A 
tee... Cee Therefore, it should be used wherever parts must with- 
Recher Mate len Werke covovssscn Roath stand shock and vibration, where breakage must be 
‘oundries, ovece Ce eeeseeeeesee ittanooga, Tenn. . . . . . . 
Lends Me Caring C5. ss eos c ecco La Ms eliminated and where time saving is essential. 
Standard Malleable Castings Co........ Terre Haute, Ind. 
Saavne Oat Goatees eat elena me ay tn Certified Malleable Iron is the product of those plants who receive a 
: ee Se tee eeeeeeeeeeeneceens Rochester, N. Y. quarterly certificate of merit from the consulting engineer of the 
) eee gn: ponent ie American Malleable Castings Association; certifying that their product 
’ Trenton Malieable Iron Co., The.......6seceeeeeescevees Trenton, N. ). has met his exacting physical tests and that their plant practice, as 





ee ener we Ety ERD.» «0 2rccnrecsereveresress E. Moline, IB. shown by rigid inspection, insures the production of uniform malleables 


Vermilion Malieable Iron Co... .. «1... sccesceeccnes . .Hoopeston, Ill. “ 4 - ss 
Wanner Malleable Castings Co. ..........Hammond, Ind., and Beloit, Wis. of the highest quality and integrity. 
Warren Tool & Porge Co... . «65. ccc ceeeeceeeeerceeeeeecens ss Watren, QO, 
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Only the RAYFIELD 


combines these advantages 


Showing clearly why the Rayfield is most efficient and economical at all speeds. Curve “‘A”’ represents action 
of typical “plain tube” carburetor—too lean a mixture for idling and at low speed. Curve “‘B”’ typical 
“expanding type” carburetor—too lean a mixture at high speed. Curve “C” the New Rayfield 
—a richer mixture when needed and the most economical at all other times. 
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LAIN tube versus © 
expanding type! 
For years automotive 


experts have cham- 
pioned the relative 
merits of these two schools of carburetor design. 

Yet unbiased engineers have long observed the 
shortcomings of each. “Plain tube” carburetors, of 
ample capacity, provide too lean a mixture for idling 
and low speeds, “expanding type” carburetors, too 
lean a mixture at high speeds. With 
neither is perfect engine perform- 
ance at all speeds possible. 

Now comes Rayfield with a newand 
better carburetor, combining the ad- 
vantages only of both the plain tube 
and expanding type of carburetors. 

At low speeds the New Rayfield 


The “New 
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is an expanding type 
carburetor, assuring 
reliable idling and 
smooth low-speed 
performance. At 
high speeds it is a plain tube carburetor supplying 
the richer mixture needed for greater power. And in 
addition, positive means are provided for quick start- 
ing, reliable idling and rapid acceleration. 

Yet this New Rayfield is simple. And its price is 
low —lower than other carburetors 
which cannot begin to equal its won- 
derful performance. 

A careful test of this carburetor 
on several of your own cars will be 
more convincing than paragraphs 
of copy. 

Write today to Beneke Manufac- 
turing Co.,21st and Rockwell Streets, 
Chicago. 
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RAYFIELD 


RBURETOR 
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BAKELITE 


TRADE MARK REG. U. S. PAT. OFF. 


Decembe 








Ford Timers of many sorts— 
but all use Bakelite 


The varied ideas and opinions of many automotive experts 
are expressed in the fourteen Ford Timers shown here. But 


there is one point on which all are agreed—use Bakelite for 
the timer shell. 


Because of its dielectric strength, its immunity to harm 
through contact with oil, gasoline or moisture, its resistance 
to extreme heat and cold, Bakelite has become the standard 
for the insulation parts of all ignition systems. 


Bakelite Laboratories and engineers are at the service of the 


automotive industry for co-operative work in developing new 
applications of Bakelite. 


Write for Booklet 5 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22nd St. 


Sade mar and can be — have an industrial motion picture film called ‘‘ THE STORY OF BAKELITE”’, 

et eee ich shows the various stages of the manufacture of Bakelite from the raw ma- BAKELITE 
sumutactared by i~ terials, down to the fabrication of a wide variety of finished products. It is a two- ay a ee 
iD ae ety enens et teed prepared on standard width non-inflammable stock. We will be a 
in ath at aaah @ print to any manufacturer who has the proper projection apparatus. 


ents owned by the 
Bakelite Corporation. 


THE MATERIAL OF A THOUSAND USES | 
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keep battery ne 
charged 


The 4 Danger Spots 


in Winter 
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Sor chassis bearings 
ALEMITE 
cold proof lubricant 


How safe are your cars | 
in the hands of the average motorist? 


F BATTERIES run down, or radiator freezes, or 

| motor oil becomes too thick to function, the aver- 

age motorist realizes that the fault is his. But 
chassis bearings are different. 


He cannot see directly the effect of cold weather on 

his chassis bearings. He may attempt to lubricate 

them with warm weather oils or greases. He doesn’t 

know the difference. Furthermore, he won’t take the 

trouble in cold weather to see whether every bear- 
ing is receiving the right amount of lubrication. 


And in the Spring, when repair bills start, he’ 1] blame 
them on the car. He never blames himself. 
Over half the complaints that car dealers 


receive are due to this one cause —lack of Mh 500 jn 2654 North Crawford Ave. 


proper lubrication. 
Alemite and Alemite-Zerk lubricating 








ALEMITE 


High Pressure Lubrication 


systems are just as sure in Winter as in Summer. 
Positive high pressure does the job right under 
all conditions. And convenient Alemite Lubricating 
Service stations make lubrication “Every 500 miles” 
a year round habit. Furthermore Alemite Chassis 
lubricant at 30 degrees below zero has the same 
lubricating efficiency as average cup grease at 70 
degrees above zero. 


If your cars are Alemite, or Ale- 
mite-Zerk equipped, they will 
stand the cold weather test. 


ALEMITE 


THE BASSICK MANU- 
FACTURING CO. 


CHICAGO ILLINOIS 


Canadian factory: Alemite Products 


Products of 
Co. of Canada, Ltd., Belleville, Ont. 


The BASSICK 
MANUFACTURING 
COMPANY 


ALEMITE- 
ZERK 


Service for cars 
with either sys- 
tem at any Ale- 


mite Station. 
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, © dhe | lm at SZ Oa lig At load or 
hoe a heavy one 
















ADAPTABILITY to any and all 


conditions _is the outstanding pot (1 side thrust Or 


. 3 ; characteristic of— 
| Schatz unusual stress 
“UNIVERSAL” 


Annular 


BALL BEARING many oad or speed 
The “Three-Area Contact” design or distance 


gives to this bearing the ability to 
withstand unusual radial and 
thrust loads. Schatz “Universal”’ 


Annular Ball _ Bearings operate |° — Up hitl downhill 


with marked efficiency under great 


stress. ) Or on the level 


Not only a good bearing at mod- 
erate cost, but a better bearing re- 
gardless of cost. 


, ~ country lanes or 
The Federal Bearings Co., Inc. ‘ 
Poughkeepsie, N. Y. city boulevards. 







Gah a tz 
UNIVERSAL” 


Annular 


§, BALL BEARING 


s 4 4 
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Wherever It Must Be the Best 


Driving his Packard Chriscraft II with a 

Delco-equipped Packard marine motor, Col. a 

J. G. Vincent won the Detroit Sweepstakes, | shes kPa Su 
breaking every displacement speed boat 

record up to 150 miles. a 


From start to finish Col. Vincent drove a ee 
wonderfully consistent race, never dropping , 
below a speed of 50 miles an hour. ae 


Such certain, dependable, never-failing per- - | 
formance is typical of Delco-equipped power | ae 
plants whether on the road, over the water 

or in the air. or 


The leading automotive experts of the coun- — —— 
try turn invariably to Delco for the best in Sf 
electrical equipment. f 


THE DAYTON ENGINEERING LABORATORIES CoO. wh 
DAYTON, OHIO, U.S. A. 


Delco 


STARTING LIGHTING IGNITION 
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\ JIOLENT and rapid changes of temperature, ranging 
from one extreme to the other, will not harm the 
softly glowing beauty of an Arcozon finish. From heated 


garage to severe blasts of coldest winter leaves its silken 
luster undimmed. 


Manufacturers will also be interested in Arcozon’s ease and 
economy of operation. pe ee May our technical 
department supply ~ “=== you with details? 


Tue Arco Company, CLEVELAND, OHIO 
Paints - Varnishes - Enamels - — Lacquers (38) 












In logging camps and 
automobile factories 
in mines and steel> 
plants you will find 
the oxy-acetylene tor 


at work wi 


Srest-O Lite 


THE PREST-O-LITE COMPANY, INC. 
Oxy-Acetylene Division ° 





General Offices: Carbide and Carbon Bidg., 30 East 42d St., New York 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 





31 Plants—71 Warehouses— 22 District Sales Offices 
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“Carterize’”’ Your Car 
for Greater Economy in Production 


With no sacrifice in quality of finished work—Carter 
Wire On Products will enable you to handle your 
finishing with less labor. 


In addition to better trimming, you can speed up 
production. 


There is a Carter Product for every trimming need. 
Ask for a demonstration in your own plant. We will 
send our Service Engineer. 


Connersville, Gnd. 


Established 1896 





1925 








HE Northeaster is a real Magnetic Horn that marks a sweeping ad- 
vance in horn construction. It is the last word in simplicity and 
scientific design. 





It has a strong, clear note. It is full of punch and persistence without 


disagreeableness. It has a sure and instant response. And it is built 





throughout with characteristic North East ruggedness and long life. 


A R | ° Here is a Horn that is bound to win immediate favor regardless of 
ea Magnetic price. Add to this the unbelievably low figure at which it is offered, 
and there is no limit to the demand that will be created for the 


Horn at a Low Price Northeaster. 


Now is the time. Get in at the start. Full details from any North East 
Service Station or Branch, 


NortH East Erectrric Co. The Standard for Dependability NortH Easr Service Inc. 
Starting. Generating & Ignition Equipment - Horns - Speedometers 
ROCHESTER - ATLANTA - CHICAGO - DETROIT NEW YORK - KANSAS CITY: SAN FRANCISCO - PARIS - LONDON - TORONTO 














Photograph shows an International 
Coach at the Big Four railroad's 


Miami River 


The high speed and long 
hauls required for bus ser- 


micwiengers ‘°C fe™manc much trom 


the cooling systems. 


AUTOMOTIVE 


Long Radiators are perform- 
CL —" S ing satisfactorily on Inter- 
RADIATORS national Coaches. 











THE LONG MANUFACTURING CO., DETROIT, MICHIGAN 
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STRENCTH—LIGHT WEIGHT — DURABILITY 





‘a 


Schacht uses DAYTON S 


When a 3%%-ton truck carries 5 tons of pay load, smoothly and swiftly, 
whenever and wherever you want it to go, it must have abundant power and 
great reserve strength. That’s the feature of the Schacht Truck. 


The Schacht 334-Ton Truck shown above is equipped with Dayton Steel 
Wheels. Like the Schacht Truck, Dayton Steel Wheels have great reserve 
strength. It’s not only the natural strength of electric furnace steel, but 
the exclusive broad, arched construction, which explains the super-strength 
of Dayton Steel Wheels. Hub, rim and spokes are hollow. There you have 
light weight with super-strength. 


Banish wheel troubles—increase the life of your trucks by specifying 
Dayton Steel Wheels. 





THE|DAYTON STEEL FOUNDRY COMPANY, Dayton, Ohio 


Dayfon 


Steel Truck Wheels 





TIRE ECONOMY — ACCESSIBILITY —APPEARANCE 
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There is a greater resale value 
to the car that is equipped with 


CELORON SILENT GEARS 


USED car is as good as its engine. Therein 
lies the true basis of valuation. 


If the motor runs smoothly and quietly, the 
resale of the car is much easier without profit- 
killing price reductions. 


The engine with Celoron Silent Gears runs 
quietly for life and, by very reason of this smooth 
operation, maintains its timing accuracy, its 
gas and oil economy and its flexibility. 


An increasing number of car manufacturers 
use Celoron Silent Gears to give greater initial 
worth and greater resale value. 


Dealer and owner alike are benefited and the 
car maker is amassing an immediate good-will 
asset with an added future cumulative value. 


We shall be glad to furnish sample gears to 
any responsible person on request. 


DIAMOND STATE FIBRE CO. 


Bridgeport, Pa., and Chicago, III. 

Paris, France London, England 
Diamond State Fibre Co. of Canada, Ltd. 
Toronto, Canada 
Makers of 
DIAMOND FIBRE and CELORON 











A Celoron Silent Gear properly 
mated with metal gears will stop 
front end noises. The resiliency 
of Celoron cushions the shocks 
of clashing teeth and keeps tim- 
ing true and accurate for the life 
of the car. Operating economy 
is sustained in the Celoron 





25 


December, 1925 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


“the Why of the Autopulse 


It’s vital to the engineer to know that any improvenient 
recommended for introduction into his car has passed the 
experimental stage—is capable of performing its pre- 
scribed task apeely and without fault. 


It’s vital to the car manufacturer to know that his pro- 
duct is being improved and refined, and generally keeping 
pace with modern automotive development thru the 
adoption of equipment of greater efficiency. 


/ 


It’s vital to the equipment 
maker himself to know 
that his device is perfected 
to perform under every 
possible service condition 


It’s vital to the car buyer 
to know that incorporated 
in the car of his choice 


are units worthy of his and has reached the pro- 
expectations for uninter- 


rupted and care free day 


in and day out service. 


duction stage ready to 
meet the tests of commer- 
cial application. 


In the Autopulse each is guaranteed the fulfillment of his individual needs and 
desires for a safe, positive, and modern method of supplying gasoline to the 


carburetor when, where, and in quantities as required by each application. 


Summed up, the Autopulse is the expressed answer to an insistent but natural 
demand for an improved fuel delivery system. 


IRELAND & MATTHEWS MFG. CO. 
Established 1889 
DETROIT 


The Horace E. Dodge 
One by one leadersin © ‘ |, model 822 Watercar, 
their respective fields “~~ ete ne set | designed by George F. 
are placing their final JM ; i Crouch, one of the fore- 
approval on the Auto- most authorities in the 


pulse thru its adoption = va . design of runabouts and 
as standard equipment. 
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Cigar Lighters 
Windshield Cleaners 
Parking Lights 


“ee or— Automobiles? 


Some motor car manufacturers seem to feel that 
success in the automobile business is a matter of 
selling accessories—with an automobile thrown in. 
They apparently have lost sight of the fact that a 
dozen added accessories can’t balance a dozen words 
spoken by some friend of a prospective buyer. 


“A Tourabout sedan? Don’t be foolish! Ask 
Dick Williams what happened to the body of his, 
last summer.”’ 


Another sale lost—lost to some rival manufacturer 
who stuck consistently to making and selling sound 
value in automobiles. 





December, 1995 


Where Sales 
are Made 


—in clubs, offices, 
homes and wher- 
ever else owncrs 
meet and compare 
experiences—the 
reputation of the 
Raulang-equipped 
closed car is 
safe. 





-Raulang Body Division « THE BAKER R& LCOMPANY «© Cleveland, Ohio, U.S.A. 


AUTOMOBILE 


BODIES 





Dee 
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A Remarkable NEW 
Timing Gear developed fy Formica 


HIS new timing gear is so elastic that it elim- 
inates the effect of backlash and absorbs the 
vibration of the running shafts. It provides the most 
silent and lasting timing drive. It has shown in re- 
peated tests an ability to stand three and a halt 
times the torque a full molded fabric gear will stand. 


The gears can be cut with great rapidity by modern 
production methods, and the tooth surfaces are ab- 
solutely smooth. 


The gear consists of a specially molded ring of For- 
mica and a pressed steel center. The two are joined 
mechanically by a shrink-press fit which takes care 
of any difference in the expansion of the two ma- 
terials at different temperatures. 


The gear is light and has little fly-wheel effect on the 
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camshaft. The Formica ring is so built up that all 
wear on the teeth comes on the fibre ends, a con- 
struction that assures longer wear, less noise, and a 
retention of surface lubrication. 


In hundreds of thousands of miles of test running, 
the gear gave perfect results, and has given equally 
perfect service on thousands of cars since it actually 
went into production. 


Tool expense for its production is high but it offers 
a thoroughly satisfactory and durable timing and 
accessory drive for the volume manufacturer who 
can buy in quantity. The novel features of the gear 
are all covered by patent applications. 


Let Formica engineers provide you with all the facts 
about this most important development. 


THE FORMICA INSULATION COMPANY 
4648 Spring Grove Avenue; Cincinnati, Ohio 





SHEETS TUBES RODS 
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The Steel nut is tap- 


Cross Section oy new &,; - 
an 
shell holding the 


ry Patented Acorn Nui 
showing how the ste; 
hexagon nuts fits snugly 
into the brass shell, 


And Now— 


A new size Ferry Non- 
Corrosive Acorn Nut 


The above illustration 
shows actual size and di- 


mensions of the new size 6 be newly added size 


Ferry Patented Acorn Nut. 


unusuallyadaptablefor bump- 








This shows the actual 


non-corrosive Acorn 
Nut, patented by Ferry, isa 
steel nut with non-corro- 
sive brass shell over it. The 
illustration above shows 
clearly how it is assembled. 


The shell is shaped like any 
acorn nut, but instead of 
being solid, it is hollow at 
the top. This makes a far 
lighter nut but one equal in 
strength to the solid nut. 


Its great advantage is the fact 
that it takes nickel plating 
without rusting. It is fur- 
nished either in brass, nickel- 
plated barrel finish or nickel- 
plated polished and buffed. 


These Ferry Acorn Nuts are 


ers, radiator fronts, motors 
and many other places. They 
will actually save you money 
over the ordinary acorn nut. 


They are made up to both 
SAE and USS specifications. 
Furnished in two sizes of nut 
as illustrated. The %" dia. 
nut comes tapped %", 5/15", 
4%", 7/16" and 4". The 35/1." 
dia. nut comes tapped %", 
%/s" and %". These sizes 
carried in stock. Any thread- 
ing up to %" can be supplied 
at very little additional cost. 


The high pawn! of material 
and workmanship can only 
be appreciated by compari- 
son with ordinary acorn nuts. 


size and dimensions of 
The Ferry Patented Acorn 


Write today for samples and prices 
Nut illustrated above. 


THE FERRY CAP & SET SCREW COMPANY | 
2151 Scranton Road Cleveland, Ohio 





PROCESS SCREWS 
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ie is a sure way to please all of your 
trade. If you make the engine run more 
quietly, even the least-knowing motorist 
appreciates that you have improved his 
car. 


You know that the clash of metal-on-metal 
in the timing assembly is responsible for 
much of the irritating motor noise. You 
can put an end to this noise by installing a 


‘Textolite 


Silent Cam Shaft Timing Gear 


Textolite Cam Shaft Timing Gears have a 
flexible web. They are die-formed. They 
will absorb the shocks of 100,000 miles of 
severest service. They are oil-proof, heat- 
proof and tougher than cast iron. 





Like many other, General Textolite Gears are sold to the service 
ect ts, tolit s 
Geare ems Goviinaedtn: the trade through: 


Research Laboratories. Here 
scientists are working con- 


ee ee JOHN C. HOOF & COMPANY 
to work. 157 West Illinois Street, Chicago, IIl. 


a ee eee 
ee es 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
eee 
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Now the Feminine 
Touch Steers Balloons 


You foretold the feminine influence in motoring. 
You encouraged it, welcomed it—it’s here. 


Dece 





a 
- 


« Just how comfortable has driving been made for 
the ladiesP Enthusiasm aside for the moment, the 
balloon tire is rather brutal on them. Parking, 
steering in traffic, the quick curves—really bal- 
loons are not as much fun to the feminine driver 
as they should be. 


Why not? 


To Hannum the answer lay in the steering gear. 
The old gears do not meet the new conditions. 
They rely on sheer muscular energy to perform 
the laborious work of /ifting the car. The steering 
gear should do most of that work itself. 


The Hannum Steering Gear does it. And only the 
Hannum principle can do it. 


That’s why it is creating such intense interest 
throughout the automotive world. The Hannum 
Steering Gear fulfills the promise of the balloon 
tire. It ends a real source of motor fatigue. It is 
truly a welcoming gesture to femininity. 


Women will buy the Hannum-equipped car. 


HANNUM MANUFACTURING CO., MILWAUKEE, WISCONSIN 








——————————— rs —_— 
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As the steering nut moves to 
extreme end of screw its trun- 
nion block slides out further 
along the jaws, thereby in- 
creasing the leverage that 
operates the pitman arm. This 
decreases steering effort at ex- 
treme travel. When steering 
nut is at center, torque arm is 
shorter, giving more sensitive 
control of road movement 
through lessened movement 
of steering wheel. 


Motorists—particularly women motorists—have become 
steering-conscious. Balloon tires have made them so. Park- 
ing now classes as a feat of strength. Steering through 
traffic is an ordeal that taxes the strong and the brave. 
It was high time for a steering gear such as Hannum £ a 
to correct the defects of steering control. Now the es 

balloon tire is mastered. The Hannum Steering Gear Ss. ae 
is a notable advance in comfortable driving control. | 44 it 


‘ 
a. 
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Check the books you want, tear 
out this list and mail it to the 
nearest District Office 


© Cast Iron Welding by the Oxy-Acety- 
lene Process 

0 The Dependability of Cast Iron Weld- 
ing 

0 Gas Welded Pipe Joints 

0 How Welded Joints Solved Pipe Line 
Troubles 

0 Step by Stepin Oxwelding a Pipe Joint 

0 Welding Small Tanks by the Oxy- 
Acetylene Process 

O The Oxygen Lance 

0 Welding and Cutting for the Manu- 
facture and Maintenance of Chem- 
ical Equipment 

0 Step by Step in Gas Welding a Cyl- 
inder Block 

O Severing Metals by Oxidation 

O The Handling, Storage and Return of 
Cylinders for Compressed Gases 

O The Importance of Managerial Under- 
standing of Welding 


LINDE OXYGEN 





Lift yourself by 
your boot straps 


HROUGHOUT the past year these advertise- 

ments have told you about Linde Process 
Service for Linde users. They have shown how 
it can help you, whether you have only a com- 
paratively simple job, or whether you want to 
make the oxy-acetylene process part of your 
production work with all the managerial and 
engineering problems that this involves. 


Linde Process Service goes even further. Under 
the title of Procedure Control, instructions are being 
assembled for every application of the oxy-acetylene 
process. So, when you ask for help, we shall be able 
to send you a set of instructions for your particular 
job. They will tell you how to select your materials, 
how to instruct your welders, how to set up and carry 
out the work, and how to test the finished job. 


So you can, in reality, lift yourself by your boot 
straps. Linde Service men will always be available 
when needed, but, with the aid of Procedure Control 
alone, you will be able to apply the oxy-acetylene 
process to your manufacturing problems. 


Next year our advertising will describe some of the 
outstanding achievements of the oxy-acetylene process 
in industry—achievements made possible by the use 
of Linde Process Service. 


THE LINDE AIR PRODUCTS CoO. 


General Offices: 
Carbide and Carbon Building, 30 E. 42d Street 
New York, N.Y. 


37 Plants 22 District Sales Offices 


91 Warehouses 





YOU CAN DEPEND ON THE LINDE COMPANY 
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Picturing the Locomobile junior 
Equipped with Wheels 


Jae Fae ale 









| T is with a distinct sense of pride that we 
announce Hayes Wheels as_ standard 
equipment on the Locomobile Junior 
Eight. This selection is, we feel, a signal tribute 
to Hayes traditions. It is evidence of the valued 
advantages which the Hayes Wheels alone 
possess. 

It is reassuring to know how completely Hayes 
Wheels justify the judgment of the manufac- 





Eight Brougham. 
eves : 
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turer in his selection and gratify the desire of the 
motorist by enabling him to have the most mod- 
ern wheel equipment on his car. 

Offering, as do Hayes Wheels with Attached- 
Lug Rims, time saving in tire changes and tire 
saving by remaining always in true alignment; 
freedom from loose lug annoyance; elimination 
of rim squeaks, it is perfectly reasonable to ex- 
pect an increasing high tide of approval. 


HAYES WHEEL COMPANY, Manufacturers, Jackson, Michigan, U.S.A. 


Factories: Jackson, Mich.; Albion, Mich.; Anderson, Ind.; Nashville, Tenn. 


Canadian Plants: Chatham and Merriton, Ont, 


Export Office: 30 Water Street, New York City. 


WITH ATTACHED LUG RIMS ~STANDARDIZED IN WOOD.WIRE AND DISC 
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HAYES WHEELS | 
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What’s in 


a Name? 
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HOMPSON Silcrome is not merely a trade name for a brand of 
steel having a certain definite content of silicon and chromium 
and a certain heat treatment; it designates the premier grade of 
several fine Thompson Valves which are or have been made by The 


Steel Products Company. 


Silcrome Valves, in other words, rep- 
resent the highest point in the develop- 
ment of Thompson Valves throughout 
a long series of years, involving many 
factors besides materials. The word 
“Silcrome” happens to express the best 
analysis, to date, for the metal, but 
“Thompson” is your assurance of con- 
tinuous progress in valve metallurgy, 
design, heat treatment and fabrication. 


In a word, what you get from us in 
addition to valves is a progressive 
service which includes both engineering 
and metallurgy. That service is based 


THE S&T s2L 


PRODUCTS 


upon adequate resources and equip- 
ment; and upon an experience that is 
as wide and as long as the industry. 


When you redesign an engine perhaps 
a new problem of valve construction is 
presented. It is our conviction that 
we can give you valuable cooperative 
service in securing proper coordination 
of engine design with valve design, 
valve material, fabrication and heat 
treatment. 


We shall appreciate the opportunity 
of discussing our complete service 
with you. 


COMPANY 


Main Plant Manufacturers of Thompson Products, Thompson Valves, King, Shackle and Tie-Rod | Michigan Plant 
CLEVELAND Bolts, Tappets, Drag Links, Tie Rods, Starting Cranks and Brake-Rod Assemblies. DETROIT 





hompson 


Silcrome Valves 
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List of Active Morse 
Front End Drives 

Anderson Six (41) 
Auburn Six (43) 
Barley Six 
Cadillac Eight 
Case Six (Y) 
Chandler Six 
Chrysler Six 
Cleveland Six (43) 
Cleveland Six (31) 
Columbia Six 
Crawford-Dagmar Six 
Davis Six (90) 
Diana Eight 
Elcar Six (51) 
Essex Six 
Flint Six (40) 
Flint Six (55) 
Hudson Six 
Hupmobile Four 
Hupmobile Eight 





¥ 
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The popular Oldsmobile—like the 
me majority of other car manu- 
acturers who are exacting in their 
requirements—haye given the 
public the highest standard with 
Morse front end drive. 


More and more are American 
motorists expecting this discrim- 
inating selection of equipment in 
the cars of their choice. 


MORSE CHAIN COMPANY 


Main Office and Works Sales and Engineering Office 
ITHACA, NEW YORK DETROIT, MICHIGAN 





GENUINE SILENT CHAINS 





December, 1925 





List of Active Morse 
Front End Drives 
Jordan Six 
Jordan Eight 
Lincoln Eight 
Locomobile Junior Six 
Moon Six (40) 
Moon Six (A) 
Northway (Com’l) 
Oakland Six 
Oldsmobile Six 
Packard Six 
Packard Eight 
Peerless Six 
Rickenbacker Eight 
Rickenbacker Six 
Stearns Four 
Stearns Six 
Sterling-Knight Six 
StudebakerStandard Six 
Star Four 
Continental Motors 
Lycoming Motors 
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KEENLY CRITICAL 
COMPARISONS 


—exhaustive tests—definite results founded on 
positive demonstrations and irrefutable facts— 
and the unbiased decisions of experienced engineers 
influenced manufacturers of 139 passenger cars 
and trucks, industrial and marine motors to 


adopt Stromberg Special Carburetors as standard 
equipment. 


Stromberg leadership is firmly founded on proven 
excellence, recognized and emphatically endorsed 


by the most critical judges of carburetor value 
and performance. 


The evident merit voiced through the sweeping 
choice of so many highly trained and well in- 
formed engineers should lead every automotive 
engineer to feel that he need not hesitate to 
recommend special Stromberg Carburetors as 
standard equipment. 


He may feel secure in the knowledge that his ulti- 
mate customers, the car dealer and the car owner 
will approve. 


THE STROMBERG MOTOR DEVICES COMPANY 
71 East 25th Street, Chicago, Illinois 
DIRECT FACTORY BRANCHES: 


New York Boston Detroit 
517 W. 57th St. 760 Commonwealth Ave. 84-86 Hancock Ave., W. 


Minneapolis Kansas City 
1609 Hennepin Ave. 1809 McGee St. 
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Mueller 
Prod ucts 


hit Consult Mueller for Brass 


Niag Nickel Silver 
Rod 

Sandcraft Brass Cast- 

Brass Screw Machine 
Parts 

Blue Tip Tobin Bronze 
Rod 


Brass and Copper 
Seamless Tubire 


Mls Topin, Bron MUELLER RED-TIP 


Brass Rod is 
Uniform and Free-Cutting 


Uniform because it is under complete labora- 
tory control through the entire process of melt- 
ing and manufacture. 

A Guide for Ordering B ' ; ae 
ape ayes pe glee This free cutting stock reduces tool grinding 


and wear—speeds up production and eliminates 
lost time in operation. 


Special specifications for hardness, tensile 


strength or machining qualities closely adhered 
to. 


Mueller brass rods are Red-Tipped and bronze 
rods Blue-Tipped for easy identification. 


May we quote you? 
Write for your copy today. 


Address Dept. J-3. 


Mueller Brass Co. E ) 


Port Huron, Mich. 
Established 1857 


Associated with Mueller Co., Decatur, Ill, and Sarnia, Ont. 


MUELLER BRASS 


Mueller Forges Brass!! 7 





For Highly Stressed Automobile Parts 


UMA No. 2 is a steel which can be made to yield any particular 
strength between 95,000 pounds per square inch and 200,000 pounds 


per square inch, by merely varying the drawing temperature. 
There is scarcely a part of any appliance or machine whose 

properties do not lie within these limits. This flexibility makes 

it possible for a manufacturer to restrict his stock to the single 


UMA No. 2 steel instead of carrying a number of special grades 
to meet the same ends. 


It is possible to heat treat, then finish machine with Brinell 
Hardness as high as 332, with the maximum combination of 
strength and ductility. 


UMA No. 2 is particularly suitable for production forging, 
and is being used successfully for front and rear axles, steering 
knuckles and arms, crank and drive shafts, connecting rods, 
valve stems, spring clips, highly stressed shafting and machine 
parts subject to heavy shock. 

Send for our Agathon Alloy Steel handbook giving details and 
charts covering our entire UMA series—made only by us. 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
303 W. P. Story Bldg., Los Angeles, California 


We also have daily pro- 
duction in all kinds of 
Agathon Alloy Steels 
such as— 


Nickel, Chrome-Nickel, 
Molybdenum, Chrome- 
Molybdenum, Nickel- 
Molybdenum, Vanadi- 
um, Chrome - Vanadi- 
um, Chromium, etc. 


Deliveries in Blooms, 
Billets, Slabs, Hot 
Rolled, Heat Treated, 
and Cold Drawn Bars, 
Hot Rolled Strips, etc. 


UMA-NS2 


ALLOY STEEL 





Micro-photograph show- 
ing steel which machines 
rly, carbonizes ununi- 
ormly, hardens unevenly 
and does not hold shape. 


Augmenting Chemistry 


With the Microscope “— 


: . » > Micro-photograph of steel 
HILE strict adherence to formulae and painstaking tht machines well, carbon- 


izes uniformly and hardens 


} care in chemical analysis has long characterized °**P!” Without distortion. 


Agathon Alloy Steels, adoption of the microscope in check- 
ing various heats now enables us to provide you alloy 
steels of such uniform texture that savings of thousands 
of dollars are often made in machining operations alone. 


When furnishing steel, we also send preliminary test pieces 
from which, with the aid of a microscope, the machining 
and heat treating qualities can be predicted with a great 
degree of accuracy. If you have a problem in steel, why 
not let our skilled metallurgists help you solve it? There 
is no charge. Ask for booklet ‘“‘Agathon Alloy Steels.” 


THE CENTRAL STEEL COMPANY, Massillon, Ohio 


Swetland Bldg., Cleveland Book Bldg., Detroit Peoples Gas Bldg., Chicago 
Aeolian Bldg., New York University Block, Syracuse Widener Bldg., Philadelphia 
303 W. P. Story Bldg., Los Angeles, California 


We have daily pro- 
duction in all kinds 
of Agathon Alloy 
Steels such as— 


Nickel, Chrome- 
Wickel, UMA, Molyb- 
denum, Chrome- 
Molybdenum, 
Nickel- Molybde- 
num, Vanadium, 
Chrome - Vanadium, 
Chromium, etc. 


Deliveriesin Blooms, 
Billets, Slabs, Bars, 
Spring Flats, Hot 
Rolled Strips, etc. 


AGATHON 
ALLOY STEELS 
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Waukesha Motored Metro-Goldwyn Transcontinental Trackless Train 
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BUS AND TRUCK MOTORS 
, » 
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es 


, 


A G 
oo 
f 


SELLING 
the MOVIES 
with a 
WAUKESHA 
MOTOR 
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baritone _ 
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Here is an outstanding example 
of motor performance; a Wau- 
kesha engined Trackless Train 
pulling a 16000 pound Trailer, 
hauling a total load of 24000 
pounds, and standing up to a 
rigid schedule through all kinds 
of weather and roads. Perform- 
ance of this rugged character is 
what sells buses and trucks. 
Hence, the results of this severe 
test will be most interesting to 
progressive bus and truck build- 
ers who require maximum 
power, economy, and service life. 


Waukesha “Ricardo Head’ Bus and 
Truck Motors are built in both 4and6-cyl- 
inder ty pes in sizes from 15 to 100H. P. 
Write for “Dynamic Thermostat Book” 

describing latest Waukesha feature. 





WAUKESHA MOTOR COMPANY 


Waukesha: 





Wisconsin 








Eastern Sales Office Aeolian Building, 33 W. 42nd Street New York City 











ei 3 FP £ 
Includin 
Packard, 


THE JOURNAL OF 


BODY PARTS 


Main Office—Salem, Ohio 
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Those who have pio- 
neered successfully in 
a new industry most 
fully appreciate the 
value of the experience 
that can be gained in 
no other way. 


This is only one of 
several good reasons 
why Mullins is favored 
with business from 
the Willys-Overland 
Company. 


| MULLIN 


Gor tees AUTOM OC T 1 ¥ TRADE 
Chrysler, Cleveland, Cunningham, Franklin, Hupmobile, Jewett, Jordan, Minti ag Marmon, Nash, 


Peerless, Pierce-Arrow, Reo, Rickenbacker, Stearns-Knight, Wills Sainte Claire, Willys Knight 
Detroit Office — 5-139 General Motors Building 
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Seats Instantly—Fits Snugly 


HE Minneapolis Heat Regulator Company is another 
of our clients who have long benefited from “Milwau- 
kee” Die Castings. Their motor housing is particularly 
interesting due to accuracy required between the two sec- 
tions and a necessary perfect alignment between bearing 
and screw holes in each. The number of cast-in holes 
| in this housing total exactly thirty-one. 


So accurately does the one section seat into the 
recess of the other that the two parts can be put 
together in a single second’s motion of your hand. 
The mere snugness-of-fit will hold the lower sec- 
tion to the upper, as shown.in photo to the right. 


The savings in assembly ‘time are tremefidous, not to 
mention the elimina- 
tion of many drilling 
operations and the 
reduction in polishing 
time to a point where 
it is almost negligible. 







Milwaukee 
Die Casting Co. 
Milwaukee, Wis. 













Wouldn’t it .pay you to know 
if some or all parts of your 
product are adaptable to die 
castings? We will gladly co- 
operate with your engineering 
department in checkin over 
your product without obligation. 









Minne- 
apolis Heat 
Regulator Motor, 
employing ‘‘Mil- 
Waukee” die 
east housing. 


MILWAUKEE 






BEARINGS AND 


DIE CASTINGS 
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Through 
Ainsworth 


We terelsebialets 


The Capitol at Night, Washington, D.C. 
a! 


STRENGTH 
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Ainsworth Products are the result of 
specialized efforts raised to the highest 
Neleletlect Mmm siaertilicmelaptelelieitamenttttiay 
eulelcelaeectaberlelticluathesemuvelemtimattele 
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AINSWORTH MANUFACTURING COMPANY 
Detroit, Michigan 


Ainsworth 
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Whatever your 





manufacturing 
i process 
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because 






—gas is on tap day or night, 
year in and year out—it never 
goes on strike 


—gas is capable of sure auto- 
matic control, delivering and 
maintaining the exact de- ' 
sired degree of heat without 7 , F a 
human attention . > », 


—gas is clean, free of waste, 
eliminates dirt, soot and ashes 


—gas eliminates storage and 
handling costs which must 
be endured with crude fuels 


—gas is billed to you after you 
use it; and you pay only for 
what you actually consume 
—no capital tied up in next 
month’s fuel 


—gas is the clean, ideal super- 
fuel—the ultimate fuel, the 
fuel for you. 


Expert combustion engineers will 
be glad to show you, in your own 
plant, how gas can improve your 
manufacturing processes, cut costs, 
increase output. Get in touch with 
your local gas company, or write 


THE AMERICAN GAS 
ASSOCIATION 
342 MADISON AVENUE, NEW YORK 
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Each Murray Body is 
fabricated, fashioned and 
finished on a thoroughly 
high quality basis. 


MURRAY BODY CORPORATION 


DETROIT MICHIGAN 
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Better light means a better truck— 
an easier truck to sell 


Tuat is the big reason why so many of 
America’s leading manufacturers of trucks 
are equipping them with dependable, 
economical, efficient Prest-O-Lite Gas. 

Prest-O-Lite equipment makes night haul- 
ing safe, speedy and profitable. 

Prest-O-Lite Gas is easy and economical 
to install and can be relied upon to give per- 
fect service throughout the life of the truck. 

From the truck user's standpoint it gives 
perfect satisfaction. Its mellow, penetrat- 
ing light is dependable under all road and 
weather conditions. 

Legal everywhere. 

In short, as the Cleveland Coca-Cola 
Company wrote us recently, “Prest-O-Lite 


Gas is the most economical and satisfactory 
lighting system for commercial vehicle work.” 

Thirty-six big gas-producing plants serve 
thousands of Prest-O-Lite Stations all over 
the country. Truck users can always get a 
full tank for an empty one by paying a small 
amount for the gas only. 

As manufacturers of storage batteries for 
lighting trucks, as well as Prest-O-Lite Gas, 
we are in a position to tell you the lighting 
equipment that has proved most satisfactory 
in various types of service. 


THE PREST-O-LITE CO., Inc. 
INDIANAPOLIS, IND. 


New York San Francisco 
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto, Ont. 


THE BEST LIGHT FOR ALL HEAVY-DUTY TRUCKS 


AD Sects) 
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Braking a Milk Bottle on Wheels 
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The most modern method of transporting milk from the 
country to the city is by means of “milk bottles on wheels,” 
sanitary glass-lined tank cars and trucks—a method now 
used by a number of Dairy Companies. 


To avoid spilling as well as spoiling the milk, to insure safe 
as well as sanitary transportation, these tank trucks are 
equipped with Westinghouse Automotive Air Brakes. 


Adequate control of such heavy trucks is afforded by these 
brakes under all operating conditions—without tiresome 
effort on the part of the driver. And if trailers are hauled, 
they also are equipped with Air Brakes which are under the 
control of the driver, and will automatically apply if the 
trailer breaks away. 


More than 2000 automotive vehicles, of all kinds, and oper- 
ating under a great variety of conditions, are equipped with 
Westinghouse Air Brakes. Leading manufacturers are 
applying them as optional or standard factory equipment 
on buses, trucks, and trailers. 


WESTINGHOUSE AIR BRAKE CO. 


Automotive Division 


General Offices and Works, WILMERDING, PA. 


New York Washington Chicago St. Louis San Francisco Detroit 


HAND 
CONTROL 










\WESTINGHOUSE 
utomotive AIR BRAKES 





FOOT 
CONTROL 
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Dry Mixing Room. 


Where the bonding solution 
is added and mixture com- 
pleted. 


Mixing the Active Material 


A formula is used which must be and is followed to a hair to insure 
the results desired in this the most important operation in the manu- 
facture of a storage battery. 


1. The raw materials are chemically and physically right. 


2. They are carefully weighed and reweighed to get the exact pro- 
portions. 


3. They are mixed in a dry state to a homogeneous mixture. 


4. The bonding solution is carefully measured in a graduated vessel 
and added to the dry materials the whole being brought to the 
proper consistency. ‘ 


The result is a uniform mixture that gives a plate of high capacity 
and long life. 


This is the third of a series of ads on the methods and 
processes used in the manufacture of Westinghouse 
Storage Batteries—batteries that are making good for 
the car manufacturer, the service station, the car 
owner and for Westinghouse. 


As SY BENE S KOEN 2 


BATTERIES 


WESTINGHOUSE UNION BATTERY C 
SWISSVALE PA. U.S.A 
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Taking Them Easy! 


LIP ... slide... bump... jolt, in the deep frozen 

ruts that buffet the car from side to side. Unpleas- 
ant driving, at best! But not so wearying, nor so 
hazardous, as it once was, for your Ross Cam and 
Lever Steering Gear checks the incessant shock from 
the road— takes the punishment you’d get otherwise. 
Emergencies like this emphasize the many advantages 
Ross gives all the time. 


At the New York Show—Space C—41 Grand Central Palace 


Ross GEAR AND TOOL COMPANY, 730 Heath Street, Lafayette, Indiana 


EASIER STEERING — LESS ROAD SHOCK 
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Farm Engine 


Le Heat absorbed by the 
water.is carried off by 
the steam. The water 


cannot get hotter than 
212°F. 





FarmEngine 
with Condé > 


e steam is @ 
condensed and its Me gd 


returned tothe jacket b 

Bare No water is lost A 
ut the action in the Jacket 

is just! hike No.® 





- The Rushmore System 
ee : a ® <7 IntheRushmore system the 


radiator is below the jacket: 
so the condensed th: yay is 
returned by a pu 

. he action in the 2 jacket 1s 
hi ke No® and No® | 

No heatis given offuntil the 

water is 212°F and the water 
cannot get hotter thas 212° F. 





"Rus shmore Laboratory nied 
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HE huge bus with its immense weight and heavy stresses presented new 
problems in frame design—it made demands for seasoned experience 
and mature judgment. Smith engineers accepted the task; and today 
practically every double deck bus built rides quietly and safely through 
its long life on a Smith built frame. 


A. O. SMITH CORPORATION + MILWAUKEE, WISCONSIN 
DETROIT OFFICE: GENERAL MOTORS BLDG. 
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Result— 
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53000 Miles and More 
Without Changing Oil 


Motor Life Doubled 
Dilution stopped at the source 


RESENT day fuel gives only partial combustion. 

Unburned gasoline in alarming quantities passes down 
between the piston and cylinder wall and dilutes the crank- 
case oil, impairing its lubricating qualities. The oil film 
between piston and cylinder wall is broken down. Ex- 
cessive wear results. 


That is what happens in every automobile engine unless this 
unburned gasoline is intercepted at the source of dilution. 


This is exactly what the Skinner Oil Rectifying System 
does, and the Skinner System alone. Both unburned 
gasoline and excess oil are intercepted and removed from 
the lower piston ring groove before harm can occur. (See 
description at right.) Gasoline cannot enter the engine 
oil— dilution is stopped at its source. 


Moreover, another desirable feature of great importance 
especially to winter drivers is embodied in the Skinner 
System. Both water and sulphuric acid are prevented 
from accumulating in the crankcase. Thus, not only are the 
steel wearing parts protected against injurious corrosion, 
but the danger of the oil pump freezing is positively 
eliminated. 


The results —5,000 miles and more without the necessity 
of changing oil— perfect motor lubrication maintained — 
all excessive wear eliminated— motor life doubled — up- 
keep costs reduced — performance improved. 


Write for complete information or visit our exhibit, 
Space C 21, at the New York Automobile Show. 


SKINNER AUTOMOTIVE DEVICE CO., INC. 
1637 Lafayette Boulevard, West Detroit, Michigan, U. S. A. 


SKINNER 
OIL RECTIFYING 


SYSTEM 





This is a cross 
sectional view 
of a Packard 
engine cylin- 
der and the 
units of the 
Skinner Oil 
Rectifying 
System. 


How the Skinner 
System Operates 


HE vacuum of the intake manifold in- 

tercepts and draws off unburned gasoline, 
water vapor and surplus oil from the lower 
piston ring groove (A) before the unburned 
gasoline can pass into the crankcase. 
Through pipe (B) this mixture of gasoline, 
water and oil is deposited in compartment (C), 
where it is heated by the engine exhaust (D). 


The gasoline and water are vaporized and 
separated from the oil, and drawn into the 
engine through the passageway (E) in the 
form of combustible gas. The refined oil is 
collected in the lower compartment of the 
rectifier, and thence returned to the crankcase. 


The Skinner Oil Rectifying System is the 
only system that actually prevents crank- 
case dilution. The Skinner method of draw- 
ing off the unburned gasoline before it 
washes the oil film from the piston and 
cylinder wall is an exclusive feature. 


All new series Packard Sixes and Eights — 
more than 25,000 to date—have Packard’s 
adaption of the Skinner Oil Rectifying Sys- 
tem built into theirengines. Packard dealers 
are also prepared to install the Skinner Sys- 
tem in Packard cars in service. Packard 
states that the Skinner System is the great- 
est motor improvement since the perfection 
of the self-starter. 


Ask any of the 25,000 
new Packard owners! 
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Complete Die 


Casting 





Die castings 


that must be right 


| Gee before the metal for a given 
run of Stewart Die Castings 
goes to the casting machines there 
is complete certainty that the fin- 
ished product will be right. Chemi- 
cal supervision, which the Stewart 
laboratory exercises from formula- 
tion of the alloy to the casting of it, 
counts even more than the me- 
chanical processes involved. It is 
the factor which predetermines 
that Stewart Die Castings must be 
right. Absolute certainty of formu- 
las for various kinds of service and 
ability to reduce them exactly to 


finished die castings is the special 
qualification of the Stewart organi- 
zation. 


Stewart engineers are freely at the 
disposal of manufacturers having 
problems to solve involving the pos- 
sible use of die castings. Coopera- 
tion in correctly determining wheth- 
er die “castings should be used 
in specific cases implies no obliga- 
tion. Blue prints or a description 
of the parts together with a brief 
outline of the conditions of opera- 
tion will enable us to quickly give 
valuable assistance. 


STEWART MANUFACTURING CORPORATION 
4508 Fullerton Avenue, Chicago, Illinois 


Direct Factory Representatives: 


Olfs, Cc. W. Root 
7321 Woodword Avenue 130 Oneida Street 
Detroit, Michigan Milwaukee, Wis. 
L. Nelson Frank M. White 
514 Capitol Avenue Stewart-Warner Speed- 
Indianapolis, Ind. 37 Sa Com. 
Stewart-Warner Products = . 65th Street 
Service Station New York City 


3206-08 Locust Bivd., 


If 


St. Louls, Missouri 


J. Prank Lanning & Co, E. P. Grismer 


327 First Avenue 1982 E. 66th Street 


Pittsburgh, Pa. Cleveland, Ohio 
Ungar & Watson 


1366 S. Figueroa Street Service Station 
Los Angeles, Calif. 

J. Frank Lanning Co. 
2022 Avenue B 
Birmingham, Ala, 


San Francisco, Calif. 





DIE CASTINGS 


It Can Be Done 


Stewart Can Do 


J-SAB-19I-RTG 


December, 1925 


Service 


Stewart-Warner Products 


1450 Van Ness Avenue 
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Single-acting thrust 
bearing, flat seats 
(grooved races) 
1100-F Series 





Double-acting thrust 
bearing, flat seats 
(grooved races) 
2100-F Series 





Single-acting, self- 
aligning thrust 
bearing, leveling 

Washer, 1100-U Series 





Double-acting, self- 
aligning thrust 
ring, leveling 


washers 
2100-U Series 
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Super-Strom Ball Bearings 


—for smoother operation, brilliant 


performance and 


ENGINEERS of America’s leading 
automobiles are specifying Strom 
Ball Bearings for use in all vital parts, 
particularly in transmissions, differen- 
tials and rear axles. 


For Strom Ball Bearings have made 
good in service—proved their superior- 
ity in their much greater resistance to 
wear and the greater dependability 
they insure. 


In transmissions, for instance, the 
new Super-Strom Ball Bearing gives 
positively continued smoothness of op- 
eration. It holds the shaft in perma- 
nently rigid alignment. Its accuracy 
ard long-wearing qualities make for 
much longer life of the gears with 
much lower maintenance costs. 





Sitter 


much longer life 


The new Super-Strom is a stock 
bearing — of the deep-grooved type, 
without filling slots. It offers increased 
load-carrying capacity by the use of 
larger balls. It is accurate to micro- 
scopic thousandths of an inch. Re- 
tainers are unusually sturdy. Balls are 
of chrome alloy steel and are held to 
limits of size and sphericity one-half 
that required. Rings are of special 
analysis steel, hardened throughout, 
not merely case-hardened, thus giving 
exceptional durability. 


Now available in quantity produc- 
tion. Write for catalog, price list and 
technical data. Our engineers welcome 
inquiries. Get the facts. 





MARLIN-ROCKWELL CORPORATION 


Successor to 


STROM BALL BEARING MFG. CO., 4533 Palmer St., Chicago, Ill. 
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Super-Strom 
deep groove, 
radial bearing 


Double-row, deep- 
groove, radial bearing, 
‘bronze retainer 


Angular contact 


bearing, combination 
radial and thrust 





d t bearing, 
Meer irith sleeve 
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n Zero weather 
gears shift easily with 
UNE 


TRANSMISSION LUBRICANT 


Decem 





Don’t blame the cold if gears won't shift 
without a struggle. 


It’s neither the fault of Nature, nor the 
gears. Blame the stuff that’s been put in 
the transmission. Gears will shift at zero 
practically as easily as in hot weather if Sun- 
oco Transmission Lubricant, the one prod- 
uct which is made for gear shifts, is used. 


There’s no sticky cylinder stock in it ; there’s 
nothing to get stiff in cold weather. It will 


not let the gears channel through it. At all 
temperatures, it keeps the gears lubricated. 
All Sunoco dealers have it or will get it; in 
fact, any dealer can get it if people insist on 
it. It often pays to insist on getting what’s 
right rather than what’s offered. 


As perhaps you know, Sunoco is a trade 
name, applied only to products in which 
automotive engineers can put their greatest 
confidence. 





Many lubricants for transmission and 
differential become so stiff in cold 
weather, they don’t lubricate. The re- 
sult is undue wear and noise. 






Sunoco Transmission Lubricant, even 
at 20 below zero, will remain fluid 
and gears will shift easily. 


¥ 
SUN OIL COMPANY, Philadelphia 
SUN OIL COMPANY, Limited, Montreal 


Branches and Agents in Principal Cities—Dealers Everywhere 





1925 
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Each year USL gains 
important car equip- 
ment contracts. 1925 
additions include: 
AJAX 
AUBURN 
CHEVROLET (Partial) 
DIANA 
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Balanced for Long Life 


Oliver Wendell Holmes wrote about a “Won- 
derful One-Hoss Shay” which was a master- 
piece with every part built of equal strength. 
It ran for 100 years— 


ELCAR “For the wheels were just as strong as the thills, 
FAGEOL And the floor was just as strong as the sills, 

And the panels just as strong as the floor, 
GARFORD And the whippletrees neither less nor more, 
GRAMM-KINCAID And the back-crossbar as strong as the fore.” 
LOCOMOBILE 
MOON USL builds batteries on this principle with the faster 


PEERLESS 80 


USL batteries have 
been exclusive equip- 
ment on the following 
ears for years: 


wearing parts made stronger so that the maximum 
life of every part is obtained before the battery is 
worn out. 


For example— 


USL positive plates are thicker than USL negatives 
because positive plates wear out before negative plates 


witaenaniel of equal thickness. The exclusive USL Machine Past- 
FLI : : : ” 

- ing method using “Fumed Oxides” produces a nega- 
GRAY ‘ , . . ap 

tive plate with capacity equal to the thicker positive. 

NASH SPECIAL SIX 
OVERLAND USL separators are 25% thicker than most separators 
REPUBLIC because the life of any thin separator is shorter than 
RICKENBACKER that of any other part of the battery. 
ROAD KING 
STAR Thicker USL separators mean greater volume of acid, 


STEARNS-KNIGHT 
STERLING KNIGHT 
WILLYS-KNIGHT 
AND MANY OTHERS 


which keeps USL batteries cool in summer driving. 
It is a well-known fact that USL batteries require 
less filling with water than do others. And besides, 
a cool operating battery means longer battery life,- 


~~ 


U.S. Light & Heat Corporation, Niagara Falls, N. Y, 


a 


83, 


USL Pacific Coast Factory 
Oakland, Calif. 


USL Canadian Factory 
Niagara Falls, Ontario 


USL Australian Factory 
Sydney, N.S. W. 


AUTOad RADIO 
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All values are relative. Compari- 
son alone can accurately determine 
that which is good, or better, or 
best. 


Many a man who has achieved suc- 
cess and become accustomed to 
owning the best things of life can 
remember the times when lesser 
things satisfied him. But those 


< £ 
" — —,- be , 3 : 
< i 3 
S : t . 
\ eS : ra > Ser = “ = ! 
‘ Bros P, as ee = y f 
> ae —| . AR ; = a * es 
= : “ ’ qN 3 17 ~ iy ae 
KG} * : s ‘ ; ‘ rd Rb} R 
= A y , ~ = 3 SSS 
4 a . \ , a 6 
ote y = c . = ¥ “ / S 
Zs . . S 
e y 
"] “y Re =e oe . “ > ws oe : 
FD te ‘ Re ‘ - oe a 
‘ Bw : : 4, San eee ys e = 
: “ q . y 3 “ SS ; 
. er Z 
: : S ey PON ig ey yy - : 
ose a 5 be : ‘ . t Tei + = = SS 
se y a ~ . . i) A E rose 
ste SS os Seen NS . y, . y : 
eae tte rset orate R , a yy, sctetate > : 


Starting, Lit ighting and Ignition System 


things that were once “good” do 
not measure up to his present 
standards and requirements. 


Today he demands the best. 


For such men and women certain 
fine cars are specially built. For 
such cars the Dé Jon Electrical 
System was specially designed an 
perfected. 


DEJON ELECTRIC CORPORATION 
Builders Ignition Technique 
TOLEDO. OHIO 





December, 1925 
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Why Pay for More Than You Get? 


Set eR SSO SPO PEPE SPRL EL DIS 





N advertisement with this illustration appears over the 


Willard Battery men signature in The Saturday 
Evening Post and other leading magazines. 


VERY man of us subscribes to the policy 

of giving every car dealer, and every car 
owner, full value down io the last cent. That’s 
why we sell Willard Charged bone dry Bat- 


teries. And we’re on the job to see that every- 


body gets the same fair, square, courteous 
treatment. 
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> 
A large-capacity wrench 
for all-round service 


019—The new Crescent Drop-forged large capacity fiat 
type wrench is ideal for the “trouble kit” or for any purpose 
which demands the maximum usefulness with moderate 
size and weight. Its smooth, easy adjustment is a joy to 
the mechanic who likes to get things done quickly and 
well. Its three-inch capacity makes it practical for almost 
any job found in the course of an ordinary day’s work in 
general adjustment or repair. It is drop-forged, including 
the jaw. Hardware and accessory jobbers have it. 


CRESCENT TOOL COMPANY 


213 Harrison St., Jamestown, N. Y. 
Originators of the Crescent Wrench 


CRESCENT TOOLS 









REGISTERED 


TRADE MARK 














SPRINGS 


Chances are even at any rate that you are getting good 
springs, promptly and dependably, now. If you would like 
to get better springs, or want a little more prompt delivery, 
or a more convenient source, tell us about it. 


We believe we can be of real service to the engineer on 


spring design, and our facilities are at your disposal. 


We are equipped to make all types of round wire and small 
flat springs or any material. 


BARNES CIBSON-IRAYMONDANG, 


MANUFACTURERS OF 
SPRINGS OF ALL DESCRIPTIONS 


6400 MILLER AVENUE 


DETHROMT, PAusctee, 





— 














Dece: 





1925 
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An Important Trend 


—increase in stampings used 


Each year sees an increasing number of 
stampings used in the automobile. Each 
year an increasing number of automobile 
manufacturers adopt Danly Die Sets as 
standard equipment. 


































This is not just chance. It is inevitable. 
For the use of stampings makes a lighter 
automobile, reduces manufacturing costs 
and speeds up production. Those who know 
most about stamping costs and tool-room 
procedure use and recommend Danly Die Sets 

A few of the names renowned in the auto- 


motive industry that benefit from Danly Die 
Sets are: 





Franklin 
Chevrolet 

Oakland 

Hudson 

Hupmobile 

Maxwell 

Nash 

Pierce-Arrow 

Dodge Bros. 

Yellow Cab 

International Truck 
Briggs Manufacturing Co. 
Westinghouse 
Stewart-Warner 
Cutler-Hammer 
General Electric 


Almost 3,000 of the nation’s leading in- 
dustrial plants have adopted Danly Die Sets. 
They order any of the 12 types and 97 sizes 
from the Danly 34-page catalogue and elimi- 
nate all delay, bother and expense of making 
their own. They save 20 to 50% in first 
cost with still bigger savings in use. 





















Ask for the full facts. Send for 
the 34-page treatise on die 
sets. Immediate delivery 
from stock from nearest ware- 
house. 





Danly. Machine,..Specialties, 
4923 Lincoln’ Ave., Chicago 


Inc. 


Detroit, Mich. 
1537 Temple Ave. 










Long Island City, N. Y. 
35 Wilbur Ave. 
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this is the Bolt 


ace 


Generous Oilers!—reservoirs good for 3,000 
to 5,000 miles without refilling—kill friction 
at every chassis bearing! 


Gits Special Wire-Cored Wick—always porous, 
lively !—conducts oil unfailingly to every bear- 
ing surface— 


and thus you 
Oil Your Chassis 
as You Oil Your Engine— 
Constantly! 


You will find it the part of wisdom to investigate— 














nor Paanis OILIN -_ 


Gits Bros. Mfg.Co.,1940S. Kilboura ky. ,.! 
= 


DEPPE 
MOTORS CORPORATION 
SUPERHEATED GAS 
SYSTEM 


Patents Issued and Pending 








High Compression 
High Efficiency 
Fixed Superheated Gas Mixture 


Fixed Adjustments in All ‘Parts 
with Controlled Combustion 








HN 


Deppé Motors Corporation 
_ 151 Church Street 
NEW YORK CITY 


wT 


— 
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Unequalled in 
Quality—Design 
Strength—Finish 

| 


DAHLSTROM METALLIC 
DOOR COMPANY 


435 Buffalo Street Jamestown, New York 
NEW YORK PHILADELPHIA DETROIT 
25 Broadway 514 Bulletin Building Room 5-251 General Motors 
Bldg. im 
Local Representatives In All Principal Cities. 


OLSEN TESTING 


UNIVERSAL TESTING MA- 
CHINES fer tension, compres- 
sion and transverse tests of al! 


metals and materials. 


HARDNESS TESTING MA- 
CHINES for Brinell Hardness 
tests of all material including 
sheet metal. 


DUCTILITY TESTING MaA- 
CHINES ion euiereiata 
drawin: of sheet metal. 
CEM 7. ‘CONCRETE, 
CHAIN, NCHOR, WIRE, 
ROPE, oll. PAPER, CLOTH 


and Rubber Testing Machines. 


TORSION, IMPACT, RE 
PEATED IMPACT, TOUCH. 


NESS, ENDURANCE, WEAR, 
ALTERNATE STRESS and 
EFFICIENCY Testing Ma 
chines. 


OLSEN-CARWEN STATIC-DYNAMIC BALANCING MACHINES 


EliminateV ibration—SecurePerfect Balance with Speed and Economy 
The Oleen-Carwen is made in sizes and types to balance any rotating parts from the smallest to 
the la rotor made. Now poe fimge by all the yar ted up-to-date bivarman » and motor pnt amt 


throughout the country. 
SOLE MANUFACTURERS 


TINIUS OLSEN TESTING MACHINE COMPANY 


5e@ NORTH TWELFTH STREET Foazicn Rerazsewtatives—M essrs. eS. Stobvis & Fils, Peris, Frenee, 
Brussels, Belgium, Rotterdam end Amsterdem, Holland. Edw. G. Herbert. 
PA., U.S. A. Ltd., Danchester: Eng. Andrews & — q Tolse, Japon. 


sss TTI | 
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| 
Double connie ee | 


Following FOR OIL AND GASOLINE LINES 


ave one ~~ Loa eee of | “The Perfect Nonleakable-Re-Connectable Joint” 


Compression Couplings: 
Advance-Rumely Company 
Ahrens-Fox Fire Engine crocuses Ee Manufacturing Co. 


Maxwell  prseny/ eins 
Motor 4 om cory recomend Inc. 


°. 
American-LaFrance Fire Engine 
Co 


. : Nash Motors Com: 
Apco Manufacturing Co. bsolutel 
Available Truck Company Note A y Neleoe Brothers ompany 
Bassick Manufacturing Co. insures 
C. L. Best Tractor Co. the against 
Bru Manufact Co. bration 
tiuctiao, Double ws 
Champion Pneumatic and 


otor 
iceunncees Motor Company 
a | iae ieee tee” 

ry ors Co 
This fitting Sayers & Scovill Daapeer 
requires no | The Seagrave Company 


Schramm, Inc. 
soldering, Simplex Gauge Co. 
no brazing, —. Warner Speedometer 


flaring Stutz Mot Motor Car Company 
of the tubes Universal Motor Company 


Machinery Co. 
Chandler Motor Car Co. Joint 
Cleveland Automobile Co. 
Cleveland Tractor Co. A—where the 
Cushman Motor Works screw com- 
Elcar Motor Company presses the 
Fageol Motors Company tube 
——— vey Specialty Co. 

oO otor Com —_ 
H. H. Franklin Mfg. Co. B Petey 
Garford Motor Truck Company beg 


Universal Products Company 
Gee Taeee Div. Hercules — _ WwW Gasoli 
orpn. ie no sleeves 
General Motors of Canada, Ltd. “¥" slot 


Ideal Power Lawn — Co. 
Indiana Truck Com: 
International beeentes "Co. 
International Motor ——— 
Kellogg Manufacturing 

Kissel Motor Car Co. 


Wisconsin SS Sesnsiey & Machine 
Co, 





The Dole Valve Co., 1923 Carroll Avenue, Chicago, Illinois 





om 


Leading Motor Car Engineers 
Endorse Biflex Why do you suppose the best 


motor car manufacturers are 

equipping their cars at the factory with Biflex Bumpers? 
ecause these manufacturers, fully realizing the vital 
importance of safeguarding their cars and those who 
drive them, have subjected bumpers to rigid lab- 
oratory tests and found Biflex Cushion Bum- 
pers to give the utmost bumper protection. 
Any dealer anywhere can equip his cars 
with these same bumpers which 
factory engineers have endorsed. 


THE BIFLEX CORPORATION 
WAUKEGAN, ILL. 
Subsidiary: The Halladay Company, Decatur, Ill. 


Biflex 


Cushion (OX 


















Halladay 
Bumpers also 
are Biflex Built 
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y FRANKLI 
D E~- CASTI 








From the mutoscope of 25 years ago to the mutoseope and have kept pace with the needs 
modern moving picture machine of today marks a long of the industry through the quarter of a century. Just 
advance in the moving picture industry. Franklin die- 


: ; another example where Franklin die-castings have aided 
castings were a factor in the early development of the in developing a new industry. 
Quotations on receipt of samples or blueprinta. 


FRANKLIN DIE-CASTING CORPORATION - - 736 Gifford Street, Syracuse, New York 


DIXON’S 677 


For Transmissions and Differentials 


A graphite lubricant that flows freely over gears in operation, yet will not squeeze 
out under load nor run from the gears when idle. 


It resists cold, permitting gears to shift as easily in freezing weather as in mid- 
summer and shows minimum power losses. 


No. 677, by providing a durable film of lubricant, lowers friction so that wear on 
gears.and bearings is reduced to the minimum. 


Write for Booklet 95 and @egler prices 


*"- JOSEPH DIXON CRUCIBLE CO. 


Jersey City Est. Xo 1827 
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Co-operation with 
Automotive Engineering 


Ever alert to changing conditions—ever 
searching for still greater dependability 
and mileage—Firestone continues to co- 
operate with the automotive industry 
—keeping tires abreast of the latest 
developments in car, truck and bus 
engineering. 
MOST MILES PER DOLLAR 


& Firestone | 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER... 










Coach Hinges 


Made of the finest malleable—strong 
and sturdy, they resist wear so that the 
door opens and closes properly at all 
times. One of the inexpensive parts of 
a motor coach that assures lasting satis- 
faction to the motor car owner. 


Many styles for your selection. 


THE EBERHARD MANUFACTURING: CO. 
CLEVELAND; OHIO. 
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SHAFER 


SelfAligning ROLLER BEARING 


y PATS.PENDING 


Union Mo rors, lc. 


Plaxcell 


DISTMAUTORS FOR SOUTHERN CALIFORNIA 
96: So FLOWER AT TENTH ST 


PHONE 6078! 


Loe ANGELES. CAL 
June 6th, 1925. 


Shafer Bearing Corporation 
Chicago, Ill. 


Gentlemen: 

Replying to your inquiry of recent date 
relative to service and satisfaction we have had 
with SHAFER Bearings, wish to say that our exper- 
ience with your product has been more than satis- 
factory. 

To make a long story short, wish to say 
that we are more than satisfied with SHAFER Bear~ 
ings and in as much as many of our GOOD MAXWELLS 
have run up big milage with apparently no trouble 
what so ever, is conclusive evidence that they are 
all you claim for them. 


SHAFER BearinG CORPORATION 


6501 WEST GRAND AVENUE 
CHICAGO. ILL. 








On the Hupp-8 too 


Because it reduces the wear on valves, pistons 
and cylinders, cuts down crankcase dilution 
and carbon deposits, and decreases the con- 
sumption of gasoline 15 to 20%. 


Sylphon Automobile Temperature 
Regulator 


This simple, self-contained instrument is accom- 
plishing these results for all the motors listed be- 
low, by automatically controlling the cooling 
medium. Is adaptable to either pump or thermo- 
syphon systems, and may be installed between 
radiator and engine in either inlet or outlet con- 
nections. 


Contains the Sylphon Bellows 


Only Sylphon Regulators contain the genuine 
Sylphon Bellows—the most flexible yet durable 
expansion member known to engineering science. 
Be sure you get the genuine. Infringers will be 
rigorously prosecuted. 


Standard Equipment on all these Cars 


Bentley Climax (Engine) 
Fiat Cunningham 
Aultman & | anchester Duesenberg 
Taylor . 
(Tractor) Leyland Flint 
L. G.-O. Hupmobile 
Ward La Navi Kissel-K 
> ati Napier issel-Kar 
Twin Cit Rover Lincoln 
Tele’ Sunbeam Packard 
Triumph Paige 
Vauxhall Wills Ste. Claire 
Willys-Knight 


Ask for Bulletin JUR. 


THE FULTON COMPANY 


ORIGINATORS AND PATENTEES OF THE SYLPHON BELLOWS 


Sales Offices in New York, Chicago, Detroit, 
Boston, Philadelphia 
and all the principal cities in U. 8. 


European Representatives: Deleo-Remy & Hyatt, Léd., 
111 Grosvenor Road, London, SW 1, England 
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STRESSES-STRAINS-VIBRATIONS encountered in 
heavy truck service necessitate Gas and Oil lines of 
—the ALL Metal Flexible Tubing 
that requires no “after service”’ 


@Fa UB AT. OFFS 


Tite flex is sturdy, flexible, inherently tight, 
ee heat resisting, and will not crystallize 
" aes us eens under vibration. Therefore perfectly 
suited for trucks, buses, tractors and aeroplanes where 
there is constant stress and vibration. 
Different too from all ordinary metal hose. TITEFLEX 
has no packed sliding joints to cause “after service.” 
Being ALL METAL it is long lived and gives maximum 
a service. The convolutions produce a diaphragm con- 


struction which gives a high degree of flexibility and a 
: tube which will absorb vibration. 
Cross section _ 
showing T I T E- Adopted by leading truck manufacturers as standard 
F LE X construc- wi 


tion. Through the equipment. 

diaphragm action . Ks ‘ 3 ‘ : 

of the convolu- Furnished with braided armored covering in random lengths, cut to 
tions vibration is 


; “sano aaa 
oe Rey ey ge length, or complete assemblies, with standard couplings 


— TITEFLEX METAL HOSE CO. 
Badger Ave. and Runyon St. Newark, N. J. 














eAnnouncement> 


Introducing a new process of making steel 
castings of delicate and intricate pattern in 


VANNER STEEL 


BOSSHARDT PROCESS PATENTED 


An exclusive and recently perfected treatment discovered by Bosshardt 











It is anticipated that this process will fairly revolutionize many industries utilizing small 
steel parts that require great strength and ductility. 
Fine castings can be made in sections down to three sixteenth inches in thickness, and 
in most intricate forms, thus attaining an important economy with superior quality. 
Wanner Steel, made by the Bosshardt Process, produces a fine grained metal free from 
blow holes; any range of carbon content down to .o§, and no oxygen. 


UNEXCELLED FOR PRESSURE AND HIGH TEMPERATURES 
Wanner Malleable | Wanner Steel is specially adapted for Diesel Engine Cylinders and Crank Cases— High 
Castings and Magnetic Electric Motor Castings—Agricultural Implements—Lightweight Railway 
Wanner Service | Castings—Pipe Fittings and many other purposes, including special a//oys. 
are synonyms 
in the metal using 
industries 








Interested executives are invited to investigate and to secure specifications om size, 
weight and cost of desired castings for comparison with those in present use 


Wanner Malleable Castings Co., ivorr, wisconsin 
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GGG EGEEGEEREEREaaa a 


The new plant of the Interna- 
tional Insulating Corporation, 
now located at Elyria, Ohio, has 
been completed and is in produc- 
tion on gear shift lever balls, dis- 
tributor heads, radiator caps, 
electrical connections, and ll 
moulded parts, either from shellac 
composition or synthetic material, 
used on automobiles. 


INTERNATIONAL INSULATING 
CORPORATION 

















THE WISE CAP NUT 


The cost of the WISE CAP NUT is less than for 
cap nuts made entirely from bar stock. 


THE WISE INDUSTRIES 


1033-1043 Mount Elliott Ave. 
DETROIT, MICH. 


Modine Radiators 
have greater cooling 
capacity per pound of 
core material than any 
other construction. 


Write for information 


MODINE 


Manufacturing Company 
RACINE, WISCONSIN 


RUSSIALOID ana -Puntasole- 


(Complete Upholstery Service for Buses) 


TO MAKE YOUR BUSES 
BETTER SELLING PROPOSITIONS 





“ Sheeializing on the SPECIAL 
Problems of Radiation.” 


Preece 
eqedqdddqaae 

qdqqqae 
CCCECE CL 


aa 


Gdddedaaddadedad 


For the operator—wear, long life, 
and ease of cleaning, combined 
with luxurious passenger comfort 
and inviting appearance. 


For the body builder—all the 
above, with the added advantage 
of economical labor cost in tailor- 
ing and laying. 


The RUSSIALOID and PANTA- 
SOTE lines embrace all qualities 
and weights for every bus up- 
holstery requirement. Their vari- 


ety of rich colors and fine grains 
will help you match any bus color 
or finish. They are long-wearing, 
and will not crack. Tailor eco- 
nomically, and can be _ easily 
cleaned with a damp rag. 
We'll welcome any test you may 
put them to, and be glad to help 
you solve any upholstery problem 
that may arise. 

Write for the new sample book, 
sent with complete information 
upon request. 


The PANTASOTE CO., Inc., 250 Park Ave., New York 
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Johns-Manville Aids Buyers 
of Automotive Equipment 


Automotive Engineers, in the market for auto- 
motive equipment, will find Johns-Manville 
Engineers ready to offer co-operative service 
on Johns-Manville automotive equipment, at 
any of our branches. Johns-Manville serves all 
industry, the automotive being one of many 
in which we have specialized. 


Small Cast Parts 


made better—for less 


Many small castings can be replaced by stamp- 


Write, wire or phone our nearest branch. 


JOHNS-MANVILLE 


Automotive Equipment ings—if you know how. 


They will look better, weigh less and cost less— 
if you let us work them out. 

A number of the leading car and truck manufac- 
turers have found that we have the men, the 
machinery, the experience and desire to redesign 
such parts and give real service in their manu- 
facture. 

Send us samples or blue prints of your small 


castings with an idea of the quantity used. We'll 
soon tell you what we can do. 


JOHNS-MANVILLE,Inc. THE AKRON-SELLE COMPANY 


“40 Years in Business” 
New York City Branches in 62 Large Cities AKRON, OHIO 


Asbestos Brake Band Lining 

Johns-Manville Asbestos Trans- 
mission Lining for Ford Cars 

Johns-Manville Asbestos Clutch 
Facings 

Johns-Manville Auto Tape 

Johns-Manville Automotive Pack- 














Hardness Testing 


with accuracy on unfinished 
surfaces is an essential where 
production testing is the prob- 
lem. 


Rockwell R25. 
Hardness Testers 


will do that and here is one 
of hundreds of letters that say 
so emphatically. 

















Whatever your needs in 
drop-forgings, remember 
our experience in making 
the Superior kind to order 
covers nearly half a century. 
Our skill and facilities are 
at your command. 








Bridgeport, Conn., 


Nov. 10, 1925. J. H. WILLIAMS & CO. 


“The Drop-F 
Wilson-Maeulen Co., Inc. “ mae 
New York. 


Gentlemen: 


New York BUFFALO Chicago 


Yours of Oct. 14th was mislaid. Please excuse delay. 
Will say the Rockwell Hardness Tester is the only ma- 
chine which we have seen that can be used on the un- 
even, unfinished surfaces which we want to test. 


Yours truly, 


The Locke Steel Chain Co. 
By H. J. STEGEMAN. 


WILSON-MAEULEN COMPANY INC 
387 Concord Ave., New York, N. Y. 
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E offer the services of our Engineers in 
assisting Designers on layouts involving 

the use of Thrust Ball Bearings in any type of 
machine where Thrust Ball Bearings can be 
used. Our broad experience covers many 
years. We are ready to serve you at any time. 


THE BEARINGS COMPANY of AMERICA 
LANCASTER, PENNA. 


Western Sales Office: 1012 Ford Building, Detroit, Mich. 





Car dealers try to keep their demonstrators 
free from squeaks and rattles. 


Every job on the street is more or less a demon- 
strator. It does—or does not—demonstrate to 
the owner and his associates that he has made 
a “good buy.” 


If it’s worth labor, time and money to take out 
the squeaks and rattles during a short demon- 
stration, why not keep them out for the reason- 
able life of the car by using at a very low cost 
per job 


Gilmer, 
: SQUEAK 


Radiator and Hood Lacing 
Frame and Body Lining 


Shims (to B/P Dimensions) 
L. H. GILMER CO. 


Detroit Office Factory & Executive Offices Gucbed te bless ee ciiver, any seule 
4835 Woodward Tacony Write for descriptive matter, samples or quotations. 
Avenue Philadelphia THE STERLING MFG. CO. 





3 RAYMOND 
SPRINGS 


are selected where utmost 
reliability is demanded 
On Sept. 28, 1923, in Cowes, 
England, Curtiss Navy Sea Planes 
equipped with engines carrying 
“RAYMOND” Valve Springs, won first and 
second places in the contest for the Schneider 
International Sea Plane Trophy. 


On Oct. 6, 1923, at St. Louis, Mo., Curtiss 
Navy Planes equipped with engines carrying 
“RAYMOND?” Valve Springs won first and sec- 
ond places in the contest for the Pulitzer Trophy. 


Write to Raymond for Reliable Springs. 


Raymond Manufacturing Co. 
Corry, Pa., U. S. A. 





the world! 


DASH AMMETERS 
RZ 


Standard Equipment on many of America’s leading 
cars. Their simple and rugged construction adapts 
them for long and satisfactory service. 

Volume production, long experience, modern daylight plant of fireproof 
construction, up-to-the-minute special machinery, economical, efficient 
management, low we a”’ — 2, 4 Pa A ge 4 

roduct ; e are e advai 
gy canafesturess who make 8ST ING ammeters standard 
juipment. 
Flush projecting cases in any style or finish. Etched metal dials 


2831-53 Prospect Ave., Cleveland, Ohio 
Detroit Office, 1309 Kresge Bidg. 





> wet xwexre\\ JA, 


925 
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The dominant high qual- 

ity magneto for Buses, 

Trucks, Fire Engines, 

Tractors, Motor Boats 

and Stationary Engines. 
Catalog on request 


EISEMANN MAGNETO CORP’N 
165 Broadway, N. Y. 
DETROIT, SAN FRANCISCO, CHICAGO 


= 
Ss 


cis EMANN 


ELECTRICAL 





DROP FORGINGS 


Backep sy 40 Years EXPERIENCE 


AUTOMOBILE 
TRUCK 
TRACTOR 


o~0~6--0:-+ FUOH> +--0-0-0-0- 


ComPLeTE HEAT TREAT AND LABORATORY FACILITIES 
Capacity 2000 Tons Per Montu 


+@--0--0--0--+ GH@HP+--0-0--0-0- 


UNION SWITCH & SIGNAL CO. 


Drop Force Drvision 
PITTSBURGH DISTRICT 


SWISSVALE, PA. 











EQUIPMENT 
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RIS 


(FLIES 


HOBBH 


.\77> 
SS 
a a 


Toggle Switches 





No. 8260 with plate | - No. 8260 


Quickly installed—just bore a Ye” 
hole and insert switch. Quickly 
wired—binding screws are large and 
very accessible. 


Strong, easily-operated toggle mech- 
anism with smooth, positive action. 


Made in both recessed and flush 
types. Write for samples. 


OE eens 


BRIDGEPORT CONN, U.S.A. 
NEW YORK. N.Y. CHICAGO. tLL., 


ENUS <8. 





HE first pencil ever sold under 
a guarantee of uniform grading; / 
the superbly smooth and remark- 

ably long lasting VENUS Pencils 
are the favorite among technical 
.men everywhere. 


17 Black Degrees 
3 copying 


Plain Ends, per doz. . $1.00 /2 
Rubber Ends, per doz. $1.20 S 


At all stationers and /e yy 
drafting supply dealers seé. vos 


SoS" 
The largest selling — American LeadPencilCo. /» So g3° 
quality pene 6 rth Ave. NewYork / eS RG ; 
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Quality Die Castings 7 NGS a. 
G ‘6 2” = 
et a “‘General’’ Quotation ACCURATE 
DEPENDABLE 
enera a 
Die Casting Co. tions on request. 
Reading, Penna. SS a The 
orrington Company 
Always a Step Ahead TORRINGTON, CONN, U.S.A. N: 
New Process Gear Company 
Incorporated 
Differential Gear Mfrs. Is f, . 
)) 
Syracuse, N. Y. Ka LUG! OFS) ; 
THE G & O MANUFACTURING CO. 
Tubular and Honeycomb Radiators 
NEW HAVEN CONN. ih 
oa 





Se 


Thrust Roller Bearings 


Up to 3 Ft. O. D. 


PERCH 
Oil-Regulating Piston Rings 


Used as original equip- 
ment by more than 140 
manufacturers of motor 
cars, trucks and buses. 


For All Types of Machinery 


The Bantam Ball Bearing Company 
Bantam, Conn. 
ESTABLISHED 1903 


DETROIT OFFICE: 3780 Chicago Blvd. 
Phone Euclid 1463—J. H. Kraus, Jr., Resident Agt. 


UE 


99% PROTESMOTIR 992 


What good is an air cleaner 
if it is less than 99.9% 
efficient? 

Air for motors must be filtered. 
Mechanical cleaning is inadequate. 


Proof of Protectomotor superiority on request. 
Make your own tests. 


INDIANA PISTON RING COMPANY 
HAGERSTOWN, INDIANA 





SUCEEUEUGERUEREEROUUQEEERGGEEUDERGERERESEGEEEREOG ERNE 
TUT 












Moltrup Steel Products Co. 
Manufacturers of 


Cold Drawn, Milled and Ground Specialties 





Shafting and Screw Steel 
Rounds, Hexagons, Flats, Squares and 
Special Shapes 


Machine Keys, Machine Racks 
Flattened, Ground and Polished Plates 







STAYNEW FirLTER CORPORATION 
ROCHESTER, N. Y. 


4 Motor without a Protectomotor Ie Like a 
: Watch without a Case. 





BEAVER FALLS, PA. 
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Nagel R-K-D Electric Gas Gauge 


has many features 


This gauge can be used with any type of gaso- 
line feed, whether it be gravity, pump, pressure 
or vacuum tank; correct registration from 2 to 
20 volts; not affected by changes in tempera- 
ture; current demand only 40 milliamperes; 
approved by National Board of Fire Under- 
writers; adaptable to any panel arrangement, 
regardless of position. The W Nagel 
=" Company, Hamilton Street, Toledo, 
hio. 


¢ NAGEL ¢ 


AMMETERS +: OIL PRESSURE GAUGES 
RKD ELECTRIC GASOLINE GAUGES 
PANELS + * INSULATIONS OF 
HOT MOULDED BAKELITE 





Detroit Tire Carrier 


Carries Balloon Equipment as Easily and 
Readily as Standard Equipment 


No Straps or Metal Parts to Chafe the Tires 


DETROIT CARRIER & MFG. CO. 


DETROIT, U. S. A. 
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—there’s a fully stocked Western Elec- 
tric distributing house near your own 


factory. For your emergency and 
regular requirements, put it up to us. 


Western Elecfric 


Quality Electrical Supplies 


Offices in 54 Principal Cities 


The horn they’re all 
talking 
about 


Visit us at the Bosch dis- 
plays— 

January 11th to 15th, Ameri- 
can Road Builders’ Conven- 
tion, at the Coliseum, Chicago. 
January 18th to 23rd, National 
Motorcyclé, Bicycle and Ac- 
cessory Show, New Madison 
Square Garden, New York. 
January 22nd to 30th, National 
Motor Boat Show, Grand Cen- 
tral Palace, New York. 
January 30th to February 6th, 
Chicago Automobile 
Coliseum, Chicago. show 








parts to lubricate. It is good for 
the life of the car. 


| Sibel bre you hear it 
now: the resonant, staccato 
note of the Original Bosch Horn. 
No automobile accessory in a 


The car manufacturer can give 
added distinction to his 
product by furnishing 
the Original Bosch Horn 
as standard equipment. 


long time has taken so 

well with car owners. ©) 
Being of the same high 

anda as all Original This geeseth, oe We invite correspon- 
Bosch equipment, this Bosch” on every pro dence. Address: Robert 
horn operates without 4sctareyourguaranty Bosch Magneto Co.,Inc., 
attention or adjustment. of a b> yr 123a West 64th St., New 
There are no brushes to gnown.the world over York. Chicago branch: 
wear out; no rotating since 1887. 1302 S. Wabash Ave. 


inal 






ROBERT BOSCH MAGNETO COMPANY, INC. 
No connection with the American Bosch Magneto Corporation 





BS HARDNESS MEASUREMENTS 
* Mi The SCLEROSCOPE “Bg 


Are comparatively rapid and inexpensive, 
Do not mar finished surfaces. 
Do not strain and start fractures in metal. 


The only instrument that can be applied to dead 
soft metals and intensely hard steel. 


The only instrument that measures material 
from extreme thinness to unlimited sise. 


Cheapest to install, cheapest to maintain. 
Recognized as international standard. 
Send for free literature. 


THE SHORE INSTRUMENT 
& MFG. CO. 


Van Wyck Avenue and Carll Street 
Jamaica, New York 


BOSSERT 
STAMPINGS 


Have strengthened, lightened and reduced the cost of automobiles 
from the earliest days of the motor car. 





The benefit of the wealth of experience we have gained is offered for 
your designing and purchasing problems, 


THE BOSSERT CORPORATION 
Main Office and Works: Utica, N. Y. 


BRANCH OFFICES: 
Cleveland, Ohio, 1115 Swetland Bldg. Detroit, Mich., 1516 Ford Bidg, 
New York City, 30 Church St. 


Counter Balanced 
Crank Shafts 


MADE BY 


THE PARK DROP FORGE CO. 
CLEVELAND, OHIO 






SMALLDROPFORGINGS 


Forged and Trimmed Only 
or Machined Complete 


Modern Heat Treating Facilities 
ALSO 


Carriage Bolts 
a. — Eagle Carriage Bolts 


Elevator Bolts 
Plow Bolts 
Step Bolts 

Sm 


all Rivets 
Turnbuckles 


THE COLUMBUS BOLT WORKS CO. 
Columbus, Ohio 


ts 
old Punched Nuts 
Hot Pressed Nuts 
Wrought Washers 


QUALITY SERVICE 
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Standard Radiator Fans 


Combination Water Pumps 
and Radiator Fans 


= Automotive Fan and Bearing Co. 

= Jackson, Mich. 

= 
= Standard Equipment on America’s Best Motor Cars | 


SMM ANAT UU 





The Canton Drop Forging and Mfg. Co. 
Canton, Ohio 


Gears—Camshafts—Connecting Rods 
Crankshafts—Alloy Steel Drop Forgings 
Heat treatment—Up to date equipment 

















Give strength and durabili ur product. Uni- 
form in size, in metal and in > cae they finish 
economically. Write ie a Champion En or 
send in your bluep 

THE evel pov & FORGING OO. 

8695 E. 78th St. Cleveland, 0O. 

New York Office-—-30 Church 8t. 
a Office—Bourse 


cit Office—705 Ford Bidg. 


Condition surrounding the Mak - 
ng Sof Parts Assembling and Testing of 
every Jycos Instrument is carefully design- 
ed to attain Perfection of the Product and as ~ 
sure Scientific Precision in its particular ap- 
plication 


Catalogues 
on reque. ST 


I Mookie 


YCO RECORDING- CONTROLLING 


Taylor Instrument Companies 
ROCHESTER. N.Y.U.S.A.- 


Canadian Plant 
Every Purpose Tycos Building Toronto,Canada 





on 


December, 1925 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS , 


101 


Central Chassis Lubrication 


PIPING GOES ON 
YOUR CHASSIS 
LIKE WIRING HARNESS 
SIMPLE AND EASY 


EVEN FOR THE MAXIMUM based on time-proved performance 
NUMBER OF POINTS OILED 





N buying Hoover Metal Balls you have positive 

assurance of established reputation — of manu- 
facturing knowledge and ability; in short, your money 
3 ‘ 7 buys the manufacturing skill, the time tested and tried 
Our Engineering Department will as- experience and the buying power of the largest 
exclusive manufacturers of steel balls in the world. 
Write today for descriptive literature and prices. 


HOOVER STEEL BALL CO., Ann Arbor, Mich. 


tives | HOOVER 
250 West 54th St., New York 


METAL[.2..| BALLS 


sume the redesign of chassis parts to 
embody the Bijur system. 








Employment Service 


The Society endeavors to serve its mem- 
bers as completely as possible in the mat- 
ter of employment. Approximately 150 
men are placed in positions each year 
through its Employment Service, at sal- 
aries ranging from $2,500 to $10,000 or 
more per year. 

Through a system of BULLETINS mailed 
twice each week, addressed for the per- 
sonal attention of the General Managers, 
the Society keeps in touch with approxi- 
mately 1000 companies of good standing 
in the industry. 

Contact is maintained also with Techni- 
cal Schools and Publishers of Trade 
Magazines. 

BULLETINS OF POSITIONS AVAILABLE are 
mailed frequently to members to whom 
they are of interest. 

The Bulletins of Men and Positions 
Available are mailed regularly to the Sec- 
retaries of the Sections of the Society 
for the purpose of making the Bulletins 
readily accessible to companies and to 
members located near the headquarters 
of the respective Sections. 

When requesting that bulletins be sent 
to you, please specify whether you wish 
the bulletin of Men Available or that of 
Positions Available. 

There is no charge for this service, to 
members or companies 


Address: 
S. A. E. Employment Service 


Society of Automotive Engineers, Inc. 
29 West 39th Street, New York City 


Sections Secretaries receive the Bulletins 
regularly 


Window 
Glass 
Channel 


SPRING METAL FELT LINED 


Yielding Soft 


No Glass Breakage No Noise 


The BAILEY MF’G CO., “west” 
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Builders to the most discriminating passenger car and 
truck manufacturers in the United States and Europe. 


Se 


~/ sas — ia oe RDO 
Ss recroimo Cmmaeanyv 


a ee ee ee Ee ee ee ee ae 


MANUFACTURERS 


OTANI AAA AAT 


N almost every case where Bullards are in- 
| stalled they form the “key production 

units” of the manufacturing process. All 
other factors are brought to the Bullard 
Standard. It’s hard to believe that the in- 
fluence of Bullard Economy is confined to the 
specific operations these units perform. 


i 


The Bullard Machine Tool Company 


Bridgeport Connecticut 





Sill 


OUUUNUAAONAAANANNAUU 


RUSCO BRAKE LINING 


commands the car 


Rk Usco Brake Lining has out- 
tested all the road stopping- 
standards set by engineers and police. 
Try it out on your own car! 








THE RUSSELL MANUFACTURING CO. 
Middletown, Conn. 
Branches: ATLANTA, CHICAGO, DETROIT, NEW YORK 





SHEET METAL STAMPING 


We are building axle housings, brake drums, 
and other parts for the heaviest motor trucks ever 
built, and have ample capacity for still heavier. 


With our complete equipment we cover the entire 
sheet metal stamping line. 


We solicit your inquiries. 


THE CROSBY COMPANY 
BUFFALO, N. Y. 


Chicago Office: 122 South Michigan Ave. 








o LEAF SPRINGS 
















The Advantages Of ‘“‘Chemi-color’’ 


—Applied to Your Name Plates 


Grammes has an exclusive process 
for chemically etching color on 
Metal Name Plates. Rivals an 
enameled plate at ‘“‘etched’’ prices. 
The color effect is permanent. Its 
more attractive, appealing and 
productive. Get the details of our 
contract proposition on this, and 
our ‘“Vari-Tint,” and ‘“Etch-Art’ 
finishes. 


5 ree a 451 Union St., Allentown, Pa. 
eB 1 
Also Mfrs. Metal Stampings, Formings, Trimmings, Etc. ay 


(Ses Ses Ses ses 


DEPENDABLE 


In the operation of a complete and modern Felt Cutting 
Plant at Detroit, as well as four Felt Mills, the American 
Felt Company has provided the Automotive Industry with 
an entirely dependable source of supply. Quality, uniform- 
ity and quantity are under complete control from the raw 
wool to the automobile. 


AmericanFelt 
company 


TRACE MARK 


NATIONAL 


VULCANIZED 


FIBRE 


“~the material with a million uses” 
SHEETS : RODS : TUBES : SPECIAL SHAPES 
Graded to meet your particular requirements 
National Vulcanized Fibre Co. 
Wilmington, Delaware 
District Offices: Boston, New York, Philadelphia, Pitts- 
burgh, Cleveland, Milwaukee, Los Angeles, New Haven, 


Chicago, Detroit, Baltimore, Rochester, San Francisco, Bir- 
mingham, Denver, Seattle, Toronto, Greenville and St. Louis. 
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“WHITNEY” 


SILENT CHAINS 


A “WHITNEY” Front End 
Drive adapted to your pres- 
ent engine—or a “WHIT- 
NEY” Front End Drive 
especially designed for a 
new engine:—our Engi- 
neering Department is at 
your disposal for either ser- 
vice. 


THE WHITNEY MFG. CO. 


HARTFORD, CONN. 


aeeaee (44) (Addu ddiidt 





SCOVILL 
Cap and Machine Screws 


Look to Scovill as your source of supply 
for screws. 25 years’ experience in mak- 
ing a very high grade product. 


Large stocks for immediate delivery 
carried both in Waterbury and in 
Chicago. 
Write for samples. 
Main Office, Mills and Factories 


WATERBURY, CONN. 


New York Chicago Boston San Francisco 
Cleveland Philadelphia Atlanta Los Angeles 


ESTABLISHED 1802 


SCOVILL 


MANUFACTURING COMPANY 
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Dependable— 
Always! 


No matter whether it be ignition for airplanes, 
automobiles, trucks, buses or tractors— 


No matter how many cylinders are to be fired: 
Sixteen, twelve, eight, six, four, two or one— 


Splitdorf Magnetos always can be relied upon for 
the never-failing service that has made the name 
SPLITDORF a synonym for DEPENDABILITY. 


SPLITDORF ELECTRICAL COMPANY 
392 High Street 
Newark, N. J. 


Subsidiary of Splitdorf-Bethlehem Electrical Company 


Cordial and 


competent 


Interstate metallurgists are at your service 
to discuss with you any difficulty you may 
be having with steel parts in your prod- 
uct,and to work with you for the solution. 
This service, you will find, will be cordial; 
itis yours at your slightest suggestion. 
And you'll finditas competent as it is 
cordial for it is founded on years of expe- 
rience in solving such problems as yours. 


INTERSTATE IRON & STEEL CO. 
104 South Michigan Avenue 
CHICAGO 


Fnterstate 
Steels 


Open Hearth Alloy Steel Ingots, Billets, Bars 
Wire Rods, Wire, Nails, Rivets and Cut Tacks 
Iron Bars and Railroad Tie Plates 


District Offices: 
NEW YORK—52 Vanderbilt Ave.j] ST. PAUL—Merchants National 
DETROIT—Washington Boulevard _ Bank Bidg. 
Bidg. ST.LOUIS—International Life Didg. 
MILWAUKEE — First Wisconsin SAN FRANCISCO—Monadnock 
National Bank Biug. Bldg. 
CLEVELAND- Union Trust Bidg. KANSAS CITY—Reliance Bide. 
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Type “mM” 
Cleaner 


AIR CLEANERS 


Attaches directly to 
carburetor 

High efficiency 

Self cleaning 

Adapted for hot or 
cold air 

Standard sizes 


Handy Governor Corporation 
Air Cleaner Division 


3021 Wabash Ave. Detroit, Mich. 


AUTOMOBILE LAMPS 


We are completely equipped to 
produce motor vehicle lamps, whether 
of electric, gas or oil construction, in 
any quantity desired. We solicit the 
privilege of submitting samples and 
quoting prices. 


The Jno. W. Brown Mfg. Company 
Columbus oo a 


Only GOODYEARS 


are made with 


SUPERTWIST 


the extra-durable, extra-elastic cord fabric con- 
ceived, developed and perfected by Goodyear. 
Therefore, only Goodyear Tires give the ad- 
vantages in long-wearing quality, and easy 
riding provided by Supertwist construction. 


GOOD YEAR 


Copyright 1925, by The Goodyear Tire & Rubber Co., Inc. 
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MEMBERS’ PROFESSIONAL 
CARDS 


Chi Ma 


as. M. Manly, Cc. B. Veal, 
:££* Manly and Veal “:F#= 
(Consulting Bngineers) 
mechanical—automotive—industrial 


Coordination of engineering and manufacturing requirements in the design, 
production and operation of automotive power plants and vehicles 


Design, Syeeepeens Specifications, Sugnatention, 
Inspection, nvestigation, Tests and eports 
250 West Sith Street, New York City. 


FRANCIS W. DAVIS 


CONSULTING ENGINEER 


DESIGN—DEVELOPMENT—TESTS—OPERATION—MOTOR 
CARS—TRUCKS—AUXILIARY EQUIPMENT 
COMPLETE EXPERIMENTAL DEPARTMENT 


124 LEXINGTON STREET 


WALTHAM, MASS. 





The Stoney Foundry Engineering & Equipment Co, 


Automotive Foundry Consultants 
Plant Layout 
Selection of Equipment 


J. T. STONEY, M.A.F.A. E. 
East 66th St. and Hubbard Ave., 


Production Methods 
Metallurgical Troubles 


8S. COHEN, M.S.A.E. 
Cleveland, Ohio 


Christmas— 
The Annual Dinner— 


The Annual Meeting — 
The Carnival— 





Dec 


t 
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KMineston 


OIL-VAC, the Kingston vacuum fuel 
feeding system, enters its third year as an 
established and valued factor of modern 


automotive progress. It has been our 


pleasure to send detailed information on 
this important development to many 
members of the Society of Automotive 
Engineers, and we are deeply apprecia- 
tive of the general interest shown. To 
those of the fraternity who have not yet 
found time to investigate Oil-Vac we 
repeat our invitation to write to this 
company. Complete information will be 
forwarded by return mail. 


Manufactured by 


Byrne, Kingston & Company 

Kokomo Indiana 
Branches 

New York, Chicago, Detroit, 

Los Angeles, Atlanta, Dalias 








Few realize, even among engineers, how much 
of engineering design, proper calculation of stresses, 
metallographic selection of materials; and scientific 
heat treatment, is involved in the production of a 
high grade spring— 


We realize all these things—AND DO THEM. 


THE WM. D. GIBSON CO. 


1800-1824 CLYBOURN AVENUE 
CHICAGO ILL. 


Manufacturers of All Types of Springs 
Compression—E xtension—F lat—Torsion 


Any Size Any Material 
Send for our treatise on springs. 
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Gear Your Bus 


to exactly meet 
service demands 


Here’s an opportunity for real g 
economy in bus service. The effi- 
cient operation of Fuller Trans- 
missions affords a continuous and 
dependable bus service. 


pnennpanseneuspenennenne renee: 


coceunnenenvnvenennensneccenen@nenennsteneeee 


vueeenonsenacenscannsneuseusnaeesenel 

















ovesennenecenveuenssageniiee 


For city or country service with 
average and high speed rear axle 
ratios, gear ratios are: Direct, 1; 
Third, 1.6; Second, 3; First, 4.8; 
Reverse, 6.5. For country service 
with average axle ratios where 
more speed is desired than can be 
obtained with direct-drive trans- 
mission and high speed axle, gear 
ratios are: Overdrive, .685 or 46%; 
Direct, 1; Intermediate, 1.87; Low, 
3.03; Reverse, 4.1. 


OT 


Me 


FULLER & SONS 
MFG. CO. 
Kalamazoo, Mich. 


eunnnauaneconsnensiieer 


Let us give you 
more complete 
information and 
data on con- 
struction de- 
tails. It will be 
a valuable aid 
to you. 





soneveveevueneuvenennnenonsuenesuennaveveveenscunenenennanensvnanenennnnnnnnsenvennennanensnnnontvnnsnnnsnunniay onnennrnsnnerentnyenenreien/esherenyanesnnrnyneryye seenoeneuneenns 


ALONE EOTUNOND HeteneeneNsE 


2 


A Giant Among Transmissions 


Brown-Lipe Gear 
Model 60 
Four-Speed 

Top Shift 

Main Frame 


Transmission 


Where loads are heavy and roads 
are rough this model transmission 
proves its great worth. 


Only accident or misuse will 
stop its quiet, efficient operation, 
and then new, genuine parts are 
quickly obtainable. 


Complete information on this 


Lae and all other Models given on 
request. 


BROWN -LIPE GEAR COMPANY 


SYRACUSE, N. Y. 
San Francisco Chicago Detroit New York London, Eng. 
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INDEX TO ADVERTISERS’ PRopucts 





Marketed as Conforming With S.A.E. Standards and Recommended 
Practices, and Products for Which There Are No S.A.E. Standards 





Absorbers, Shock 
Stromberg Motor Devices Co. 
Watson Co., John Warren 


Acetylene 
Prest-O-Lite Co., Inc. 
Air Brakes (See Brakes, Air) 
Air-Cieaners 
Staynew Filter Corporation 
Stromberg Motor Devices Co. 
Air-Filters (See Air Cleaners) 
Alloys, Alumino-Vanadium 
Vanadium COorporation of America 
Alloys, Cupro-Vanadium 
Vanadium rporation of America 
Alloys, Ferro-Molybdenum 
Vanadium Corporation of America 
Alleys, Ferro-Tungsten 
Vanadium Corporation of America 
Alloys, Ferro-Vanadium 
Vanadium Corporation of America 
Alloys, Steel ee Steels) 
Ammeters, Bl 
*Nagel Blectric Co., W. G. 
*Sterling Mfg. Co. 
Agperesss. Acetylene-Genera- 


ng 
Oxweld Acetylene Co. 
Apparatus, tting 
eld Acetylene Co. 
Apparatus, ignition** 

e Bosch Magneto Oo., Inc., Robert 
*North East Blectric Co. 
eat Laboratory 

isen Testing Machine Co., 
Wilson-Maeulen Go., Inc. 
Apparatus, Lead-Burning 
Oxweld Acetylene Co. 
Apparatus, Oxy-Acetylene 
Oxweld Acetylene Co. 
Apparatus, elding 
Oxweld Acetylene Co. 
Appliances, 
Prest-O-Lite Co., Inc. 
Aprons, Running-Board 
Murray Mfg. Co., J. W. 
Axles, Front, Motor-Truck 
Wisconsin Parts Co. 
Axles, Front, Passenger-Car 
Salisbury Axle Co. 
Axles, Motor Coach 
Clark Equipment Co. 
Wisconsin Parts Co. 
Axles, Rear, Motor-Truck 
Clark Equipment Co. 
Wisconsin Parts Co. 
Axles, Rear, Passenger-Car 
Salisbury Axle Co 
Axles, Trailer 
Salisbury Axle Co. 
Babbitt, D103 
*Federal-Mogul Corporation 
General Die-Casting Co. 
Balls, Brass, Bronze, 
Metal, Aluminum 
Hoover Steel Ball Co. 
Balls, Hollow Bronze 
rass 
Hoover Steel Ball Co. 
Balls, Steel 
Hoover Steel Ball Co. 
Bands, Steel, D74 
*Bethlehem Steel Co. 
Grammes & Sons, Inc., L. F. 
Bars, Boring 
Williams & ©o., J. H. 
Bars, Bronze 
Bunting Brass & Bronze Co. 
Mueller Brass Co. 
Bars, Pry 
Danly Machine Specialties, Inc. 
Batteries, Farm Lighting 
U. 8S. Light & Heat Corporation 
Willard Storage Battery Co. 
SS Storage, Lighting, 


Tinius 


Monel 


*Flectric Storage Battery Co. 
*Prest-O-Lite Co., Inc. 
*U. S. Light & Heat Corporation 
*Westinghouse Union Battery Co. 
*Willard Storage Battery Co. 
Batteries. Storage. Starting 
and Lighting. B23 
*Electric Storage Battery Co. 
*Prest-O0-Lite Co., Inc. 
*U. S. Light & Heat Corporation 
*Westinghouse Union Battery Co. 
*Willard Storage Battery Co. 
Battery-Boxes 
Mullins Body Corporation 
Bearings Babbitt and Alumi- 
num 
Bunting Rrass & Bronze Co. 
Franklin TWe-Cactine Corporation 


Bearings, Babbitt and Bronze 
Bunting Brass & Bronze Co. 
Federal-Mogul Corporation 
Milwaukee Die-Casting Co. 

Mueller Brass Co. 
Stewart Mfg. Corporation 


Bearings, Babbitt Metal 
General Die- Co, 
Milwaukee Die-Casting Co. 


Bearings, Ball, Angular Con- 
tact e, C33 to C33c 

*Bearings Co. of America 

*Fafnir Bearing Co. 

*Gurney Ball Bearing Oo. 
*Marlin-Rockwell Corporation 

*New Departure Mfg. Co. 

*Strom Ball Bearing Mfg. Co. 


Bearings, Ball, Annular, Ex- 
tra Large, Light and Me- 
dium Series, C27 and C29 

*Fafnir Bearing Co. 

*Gurney Ball Bearing Co. 
*Marlin-Rockwell Corporation 
*Strom Ball Bearing Mfg. Co. 


Bearings, Ball, Annular, Ex- 
tra Small Series, 
*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*Norma-Hoffmann Bearings Corpora- 


tion 
*Strom Ball Bearing Mfg. Co. 
Bearings, Ball Annular, 
Light, Medium and Heavy 
Series, C26, C28 and C30 
*Fafnir Bearing Co. 
*Gurney Ball Bearing Co. 
*New Departure Mfg. Co. 
*Marlin-Rockwell Corporation 
*Norma-Hoffmann Bearings Corpora- 
tion 
*Strom Ball Bearing Mfg. Co. 
Torrington Co. 
Bearings, Ball, Annular, Sep- 
parable (Open) Type, C32 
*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*Norma-Hoffmann Bearings Corpora- 
tion 
Bearings, Ball, Annular, Wide 
Type, C31 
*Brown-Lipe Gear Co. 
*Fafnir Bearing Co. 
*New Departure Mfg. Co. 
*Strom Ball Bearing Mfg. Co. 
Bearings, Ball, Thrust, Single- 
Direction, Flat-Face 
Tyne, C35 and C36 
*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Fafnir Bearing Co. 
*Norma-Hoffmann Bearings C»orpora- 
tion 
*Strom Ball Bearing Mfg. Co. 
Bearings, Ball, Thrust, Single- 
Direction, Self - Aligning 
Type. C37 and C38 
*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Fafnir Bearing Co. 
*Norma-Hoffmann Bearings Corpora- 


tion 
*Strom Ball Bearing Mfg. Co. 


Bearings. Ball, Thrust, Steer- 
ing Knuckle Type. 
*Bantam Ball Bearing Co. 
*Rearings Co. of America 
*Fafnir Bearing Co. 
*Norma-Hoffmann Bearings Corpora- 
tion 
*Strom Ball Bearing Mfg. Co. 
Bearings, Bronze 
Bunting Brass & Bronze Co. 
*Federal-Mogul Corporation 
Mueller Brass Co. 
Bearings. Die-Cast 
General Die-Casting Co. 
Beartnes,. Roller. Metric-Type, 
C42 and C44 
*Rock Bearing Co. 
*Hyatt Roller Bearing Co. 
*Norma-Hoffmann Bearings Corpora- 
tion 
*Shafer Bearing Corporation 
Bearings. Roller, Straight, 
Inch-Type 
Hyatt Roller Bearing Co. 
*Norma-Hoffmann Bearings Corpora- 
tion 
Bearings, Roller, 
Inch-Type 
Timken Roller Bearing Co. 





Tapered, 


Bearings, Thrust, Ball, Clute 
Release Type, C39 
*Bantam Ball Bearing Co. 
*Bearings Co. of America 
*Fafnir Bearing Co. 
“wane etme Bearings Corpora- 
on 
Bearings, Tapered 
Roller 


Timken Roller Bearing Co. 


Belting, Tractor, E51 
*Goodyear Tire & Rubber Co., Ine. 
*Russell Mfg. Co. 


Belts, ‘V’ Fan, Al4a 
*Gilmer Co., L. H. 
*Goodyear Tire & Rubber Co., Inc. 
Belts, Flat Fan, Al4a 
*Gilmer Co., L. H. 
*Goodyear Tire & Rubber Co., Inc. 
*Russell Mfg. Co. 
Bindings 
Carter Co., George R. 


Blanks, Fibre Gear 

Diamond State Fibre Co. 
Blanks, Gear 

Akroa-Selle Co. 

Bethlehem Steel Co. 

Canton Drop Forging & Mfg. Oo. 

Central Steel Co. 

Link-Belt Co. 

Park Drop Forge Co. 

Union Switch & Signal Co. 


Blanks, Sprocket 
Akron-Selle Co. 
Blowpipes 
Oxweld Acetylene Co. 
Boards, Floor and Toe 
Parish Mfg. Corporation 
Bodies, Passenger Car 
Baker R & L Oo. 
Mullins Body Corporation 
Murray Body Corporation 
Bodies, Steel 
Mullins Body Corporation 
Bolts, Carriage 
Columbus Bolt Works Co. 
Bolts, Connecting-Rod, A5 
*Ferry Cap & Set Screw Co. 
*National Acme Co 
*Steel Products Co. 
Bolts, Eye 
Williams & ©o., J. H. 
Bolts, Fender 
Columbus Bolt Works Co. 
Bolts, Hexagon Head, C2 
*National Acme Co. 
Bolts, King 
Ferry Cap & Set Screw Co. 
Steel Products Co. 
Bolts, Spring-Center, H4 
*National Acme Co. 
Bolts, Spring Shackle 
Steel Products Co. 
Bowen Products Corporation 
Ferry Cap & Set Screw Co. 
Bolts, Step 
Columbus Bolt Works Co. 
Bolts, Tie-Rod 
Ferry Cap & Set Screw Co. 
Steel Products Co. 
Brackets, Fender 
Murray Mfg. Co., J. 4 
Parish Mfg. Corporation 
Smith Corporation, A. O. 
Brackets, Running-Board, H23 
Crosby Co. 
Murray Mfg. Co., J. W. 
Brake-Bands 
Bossert Corporation 
Diamond State Fibre Co. 
Brake-Drums 
Bethlehem Steel Co. 
Bossert Corporation 
Crosby Co. 
Smith Corporation, A. O. 
Brake-Hose Assemblies, 
draulic 
Hydraulic Brake Osc. 
Brake-Lining, C53 
Johns-Manville, Ine. 
*Russell Mfg. Co. 
Brakes, Air 
Bragg-Kliesrath Corporation 
Westinghouse Air Brake Co. 
Brakes, Hydraulic 
Hydraulic Brake Co. 
Brakes, Mechanical 
Bendix Brake Co. 
Brass Alloys. B106 
*Dole Valve Co. 


Thrust, 


Hy- 


EXPLANATION OF SYMBOLS 


Parts and materials followed by key numbers have been standardized by the S. A.E. The numbers refer to S. A. E. HAND- 
ROOK data sheets on which each standard is published. 





Breakers, Circuit 

Dayton Engineering Laboratories Qo, 
Bronze Alloys, D108 

*Dole Valve Co. 


Buckram, Leather 
Carter Co., George R. 
Bulbs, Incandescent Lamp, BS 
*Brown Mfg. Co., Jno. W. 
Bumpers, Passenger Car, C55 
*Biflex Corporation 
*C. G. Spring & Bumper Co. 
*Stewart-Warner Speedometer 
poration 
Bushings, Babbitt 
Federal-Mogul Corporation 
Bushings, Bronze 
Bunting Brass & Bronze Oo. 
Danly Machine Specialties, Inc, 
Dole Valve Co. 
Federal-Mogul Corporation 
*Mueller Brass Co. 


Bushings, Composition 
Diamond State Fibre Co. 
Formica Insulation Co. 


Cabs, Motor Truck, L52 
Murray Body Corporation 


Cable, Insulated, B33 
Bosch Magneto Co., Inc., Robert 
General Electric Co. 
a Insulated Wire & Cable Co,, 
ne. 
Western Biectric Co. 


Cables, Starting-Motor, B-21 
Western Blectric Co. 
Camshafts 
Canton Drop Forging & Mfg. Co. 
Park Drop Forge Co. 
Wyman-Gordon Co. 
Caps, Hub 
Bossert Corporation 
Crosby Co. 
Caps, Radiator, C58a 
General Die-Casting Co. 


Cor- 


*Stewart-Warner Speedometer Cor- 
poration 
Caps, Tank, C5S8a 
Akron-Selle Co. 
General Die-Casting Co. 
Stewart-Warner Speedometer Cor- 
poration 
Carbureter Controls, Auto- 
matic 


*Dole Valve Co. 
Carbureters, Cast Iron, AS 
*Byrne, Kingston & Co. 
*Stewart-Warner Speedometer 
poration 
Carbureters, AS 
*Byrne, Kingston & Co. 
*Stewart-Warrer Speedometer 
poration 
Stromberg Motor Devices Co. 
Casings, Radiator 
Bossert Corporation 
Mullins Body Corporation 
Castings, Alloy 
General Die-Casting Co, 
Castings, Aluminum, D104 
*Franklin Die-Casting Corporation 
General Die-Casting Co. 
Milwaukee Die-Casting Co. 
Secovill Mfg. Co. 
Castings, Babbitt Metal 
General ong B'S 
Castings, Brass, D106 
*Franklin Die-Casting Co. 
Milwaukee Die-Casting Co. 
*Mueller Brass Co. 
*Scovill Mfg. Co. 
Stewart Mfg. Corporation 
Castings, Bronze, D108 
Franklin Die-Casting Corporation 
General Die-Casting Co. 
Milwaukee Die-Casting Co. 
*Mueller Brass Co. 
*Seovill Mfg. Co. 
Castings, Die** 
Franklin Die-Casting Corporation 
General Die-Casting Co. 
Milwaukee Die-Casting Co. 
*Stewart Mfg. Corporation 
Castings, Grey Iron 
Link-Belt Co. 
Castings, Malleable Iron, D9 
*American Malleable Castings As 
- sociation 
*Eberhard Mfg. Co. 
*Link-Belt Co. 


(Continued on page 108) 


Cor. 


Cor- 





*Companies whose names are preceded bv an asterisk supply the parts or materials under which the company is listed as 





conforming with the S. A. E. Standard referred to. 


**Parts and materials followed bv two asterisks indicate that two or more S. A. E. Standards are applicable. 





as to standards Incorporated should be obtained from the manufacturer. ; , 
The adress of companies listed in this index can be obtained from their current advertisements indexed on page 112. 
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Castings, Steei, D7 
Clark mma Co. 
*Link-Bel 

Castings. Yim Alloy 
General Die-Casting Co. 
Milwaukee Die-Casting Co. 

Castings, Zine Alloy 
General Die-Casting Co. 

Milwaukee —e Co. 
 =oee ock 





Chains. 
Link- Co. 
*Morse Chain Co. 
Whitney Mfg. Co. 

Chai Rolier, E3 
*Link-Belt a 


*Whitney Mfg. 
Chains bihent, 
*Link-Belt Co. 

*Morse Chain Co. 


ba. ay) Window Glass 


Channe 
Bailey 
Dahlstrom *iretailic Door Co. 
Detroit Rubber Products, Inc. 
Checks, Door 
Carter Co., Georg 
Chucking nokines. Maltiple 
Spindle 
National Acme Co. 
Chucks 
Bullard Machine Tool Co. 
Clamps, Hose, C51 
Schrader’s Son, Inc., A. 
Clamps, Machinists’ 
Bberhard Mfg. Co. 
Williams, J. H., & Co 
Clamps, Wire and Tubing 
Akron-Selle Oo. 
Clips, Fuse, B32 
rammes & Sons. L. F. 
Clips, Spring, H3 
Columbus Bolt Works Co. 
Grammes & Sons, Inc., L. F. 
Clutches, Engine** 
*Brown-Lipe Gear Co. 
Spicer Mfg. Corporation 
Clutches, Power Transmission 
*Link-Belt Co. 
Cocks, Drain C57 
* Westi mse Air Brake Co. 
Coils, Electrical Equipment 
Dayton Bngineering Laboratories Co 
Coils, Ignition 
Bosch Magneto Co., 
Compressors, Air 
Westinghouse Air Brake 
Condensation Products 
Bakelite Corporation 
Conduit 
Diamond State Fibre Co. 
General Blectric Co. 
Con necting-Rods 
Bethlehem Steel Co. 
Connections, Tire-Pump 
Schrader’s Son, Inc., A. 
Controls, Brake 
Bendix Brake Co. 
Controls, Transmission 
Brown-Lipe Gear Co. 
Cooling Svwstems** 
*G & O Mfg. Co. 
*Long Mfg. ; 
Coup ings 
*Bosch Magneto Oo., Inc., Robert 
Cranes. Portable Electric 
*Link-Belt Co. 
Cranks, Starting 
Steel Products Co. 
Crankshafts 
Bethlehem Steel Co. 
Canton Drop Forging & Mfg. 
Moltrup Steel Products Co. 
Park Forge Co. 
Union — & fe Signal Co. 


Woon! m Co. 
Caps, Crikotanter: C37 
ca ite Ge . Co, 
*, : 
Bo Bowen Products Corporation 
@its Bros. Mfg. Co. 
*Link-Belt Co. 
Ca s, Grease, C57 
wen Products Corporation 
sink Rett Co. 
Ounps,. Priming 
*Dole Valve Co. 
Catters, Woodruff 
Whitney Mfg. Co. 
Dashee 
Murray Mfg. Oo... J. W. 
Parish Mfg. Corporation 
Die Sets 
Danlv Machine Specialties. Inc. 
Dies, Threading, Self Opening 
National Acme Co 


‘E2 


Inc., 


Inc., Robert 


Co. 


Deeceete 
sce Gear Co., Ine. 
pane Lath 
Williams “. Ce., J. H. 
Door-Caps 


Dahlstrom Metallic Door Oo. 
Drain-Cocks. CS7 

*Dole Valve Co 

High-Speed 

Olark ent ‘ 


Co. 
Seceien as +4 hi "e 
achine 
Columbus Bolt Works 
Park Drov Forge Co. 
Rovicer Mf. Corporation 
Union Switch & Signal Co. 
Williams & Co., J. H. 
Wymen-Gordon Co. 
Derometers 
Shore Instrument & Mfg. Co 


& Mfg. Co. 
& Forging Co. 
Co. 








| Flanges, 


bus-/ ans 
Mullins Body Corporation 

Dynamometers, Chassis 
General Electric Co. 

Dynamometers, Engine 
General Blectric Co. 

Enamel, Crankcase 
et De Nemours & Co., 

Engines, Industrial** 
*Hinkley Motors, Inc. 
*Wisconsin Motor Mfg. Co. 

Engines, Motorboat** 
*Hinkley Motors, Inc. 
*Wisconsin Motor Mfg. Co. 

Engines, Motor Truck** 
*Continental Motors Corporation 
*Hinkley Motors, Inc. 

*Waukesha Motor Co. 
*Wisconsin Motor Mfg. Co. 

Engines, Passenger Car** 
*Continental Motors Corporation 
*Wisconsin Motor Mfg. Co. 

Engines, Tractor** 
*Continental Motors Corporation 
*Hinkley Motors, Inc. 

*Waukesha Motor Co. 
*Wisconsin Motor Mfg. 

Equipment, a 
General Electric Co. 

Equipment, Baking 
Drying Systems, Inc. 

Equipment, Drying 
Drying Systems, Inc. 

Facings, Clatch, E19 
Johns-Manville, Inc. 

*Russell Mfg. Co. 

Fans, Radiator, Al4a 
Automotive Fan & Bearing Co. 
*Detroit Carrier & Mfg. Co. 
Service Products Corporation 

Fasteners, Hood 
Pberhard Mfg. Co. 

Felloe-Bands, Motor-Truck, 

Pneumatic Tire, G4 
*Motor Wheel Corporation 

Felt, D161 
*American Felt Co. 

Fenderlights 
Stewart-Warner 

ration 

Fenders 
Mullins Body Corporation 
Murray Mfg. Co., J. W. 
Parish Mfg. Corporation 

Fibre, Vulcanized 
Diamond State Fibre Co. 
National Vulcanized Fibre Co. 

Filters, Air 
Drying Systems, Inc. 

Finish, Automobile Body 
Arco Co. 

Du Pont De Nemours & Co., 
I 


Hab 
Bossert Corporation 
Orosby Co. 

Smith Corporation, A. O. 

Floors, Metal 
Dahlstrom Metallic Door Co. 

Forgings, Brass 
Mueller Brass Co. 

Scovill Mfg. Co. 

worgene=, mre (See Drop- 

ng 


Forge 
Rieke Silver, 


Forgings, 
Bronze 

*Mueller Brass Co. 
Frames, Pressed Steel 

Murray Mfg. Co., J. W. 

Parish Mfg. Corporation 

Smith Corporation, A. O. 
Furnace, Electric 

General Electric Co. 
Fuses, Electric, B32 

*Johns-Manville, Inc. 

Western Electric Co. 
Gages, Gasoline 

Akron-Selle Co. 

Nagel Blectric Co., W. G. 
Gages, Oil 

Akron-Selle Co. 

Nagel Electric Co., W. G. 
Gages, Tire Pressure 

Schrader’s Son, Inc., A. 
Gas, Welding 

Prest-0-Lite Co., 
Gaskets 

Diamond State Fibre Oo. 
Gasoline 


Inc., 


Speedometer Cor- 


Inc., 


Ine. 


Link-Belt Co. 
Gears, Composition 

General Bilectric Co. 
Gears, Differential 

New Process Gear Co., Inc. 
Gears, Fibre 

Diamond State Fibre Oo. 
Gears. Reduction 

Wankesha Motor Co. 
Gears, Sneedometer 

Diamond State Fibre Co. 
Gears, Svur 

Link-Relt Co. 
Gears, Timing 

Diamond State Fibre Co. 
Gears. Transmission 

Canton Drop Forging & Mfg. Co. 

TAink-Belt Co. 

Wyman-Gordon Co. 
Gears, Worm 

Link-Belt Co. 
Generstors, Acetviene 

Oxwelfi Acetylene Co. 
Generator« (Standard Mount- 

ings. B15) 


*Bosch Magneto Co., Inc., Robert 


INDEX TO ADVERTISERS’ 





*Dayton Engineering Laboratories Co. 
*DéJon Electric Corporation 
*Electric Auto-Lite Co. 
*North East Electric Co. 
*Splitdorf Dlectrical Co. 
Generators, Motorcycle 
Splitdorf Blectrical Co. 
Glass, Windshield 
Ainsworth Mfg. Co. 
Governors, Engine 
Handy Governor Corporation 
Graphite 
Dixen Crucible Co., Jos. 
Greases, Cup and Gear 
Dixon Crucible Co., Jos. 
Sun Oil Co. 
Handles, Ball 
Diamond State Fibre Co. 
Handles, Machine-Tool 
Williams & Co., J. H. 
Handles, Starting-Crank 
Diamond State Fibre Co. 
Handles, Switch 
Diamond State Fibre Co. 
Hardness Testers 
(See Testers, Hardness) 
Head-Lamps** 


*Bosch Magneto Co., Inc., Robert 
*Brown Mfg. Co., Jno. W. 
Heater-Valves, Motorcoach 
Petry Co., Inc., N. A. 
Heating-Systems, Motorcoach 
Petry Co., Inc., N. 
Hinges, Door 
F*%erhard Mfg. Co. 
Hinges, Windshield 
Pberhard Mfg. Co. 
Hoists, Electric 
General Dlectric Co. 
Holders, Tool 
Williams & Co., J. H. 
Hood Corners 
Carter Co., George R. 
Horns, Electric-Driven 


Bosch Magneto Co., Inc., Robert 
North East Blectric Co. 
Stewart-Warner Speedometer Corpor- 
ation 
Horns, Hand 
Stewart-Warner Speedometer Corpor- 
ation 
Housings, Axle 
Bossert Corporation 
Orosby Co. 
Parish Mfg. Corporation 
Smith Corporation, A. O. 
Housings. Radiator 
Mullins Body Corporation 
Hubs, Wheel 
Bossert Corporation 
Budd Wheel Co. 
Salisbury Axle Co. 
Smith Corporation, A. O. 
Ignition-Generators 
Bosch Magneto Co., Inc., 
North East Blectric Co. 
Instruments, Heat-Indicating 
Stewart-Warner Speedometer Cor- 
poration 
Taylor Instrument Companies 
Wilson-Maeulen Co., Inc. 
Instruments, Scientific 
Shore Instrument & Mfg. Co. 
Wilson-Maeulen Co., Ine, 
Insulation. Electric 
Bakelite Corporation 
Diamond State Fibre Co. 
Formica Insulation Co. 
Insulation. Molded 
Bakelite Corporation 
Diamond State Fibre Co. 
Irons, Body 
Columbus Bolt Works Co. 
Joints, Ball-and-Socket, 
*Steel Products Co. 
Keys, Machine 
Moltrup Steel Products Co. 
Kevs. Spring 
Williams & Co.. J. H. 
Keys, Woodruff 
Moltrup Steel Products Co. 
Whitney Mfg. Co. 
Lacing. Hood and Radiator 
Russell Mfg. Co. 
Lacquer, Pyroxylin 
Areo Co. 
EPevptian Lacauer Mfg. 
Valentine & Co. 
Lamps, Acetylene 
Brown Mfg. Co.. Ino. W. 
Lame Electric, Incandescent, 


Rosch Magneto Co.. Inc., Robert 

Western Fectric Co. 
Lamps, O11 

Brown Mfg. (Co.. Jno. W. 
Lamps (See Hend-Lamps) 
Larping. Comprounds« 

TDanly Machine Specialties. Inc. 
Lathes, Antomatic 

National Acme (Co. 
Lathes, Chuckine 

Bullard Machine Tool Co. 
Lathes, Turret 

Bullard Machine Tool Co. 
Leather 

Carter Co.. George R. 
Lining, Brake. (C55 

Diamond State Fibre Co. 

*Johns-Manville. Inc. 
Linings, Batterv Box 

Diamond State Fibre (o. 
Linings, Clutch 

Diamond State Fibre (Co. 
Links, Drag 

Steel Products Co. 


Robert 


C52 


Co. 


PRODUCTS 








s ’ 
uprcicants 


(See Viis, Lubricating) 
uvricating Systems 
Sussick mig. Co. 7 
bijur Lubricating Corporation 
Bowen Products Corporation 
Lubrication, Automatic 
Madison-Kipp Corporation 


Lubricator, Engine (Mechan.- ' 
ical and Pressure) f 
Bosch Magneto Co., Inc., Kobert 


Lubricators, Cylinder : 
Madison-Kipp Oorporation 
Machine Screws, C2 
Grammes & Sons, Inc., L. F. 
Machines, Automatic Chuck- 
ing 
Bullard Machine Tool Co. 
Machines, Automatic Multiple ’ 
Spindle 
Bullard Machine Tool 
Machines, Balancing 
Olsen Testing Machine Co., Tinius | 
Machines, Boring (Vertical) 
Bullard Machine Tool Co. 
Machines, Boring, ‘Turning 
and Facing (Vertical) 
Bullard Machiue Tvol Co 
Machines, Chucking 
Bullard Machine Tool Co. 
Machines, Chucking and 
Turning 
Bullard Machine Tool Co. 
Machines, Multiple Spindle 
Bullard Machine Tool Co. 


Co. 


Machines, Power Transmis- 
sion 
Link-Belt Co. 
Machines, Screw (See Screw 
Machines) 


Machines, Testing 
Olsen Testing Machine Co., 
Machines, Turret Automatic 
Bullard Machine ‘lool Co. 
Magneto-Generators 


Tinius 


Bosch Magneto Co., Inc,, Robert 

Disemann Magneto Corporation 
Magnetos (Standar Mount- 

ings, B14) 

Bosch Magneto Co., Inc., Robert 

*Bisemann Magneto Corporation 

*Splitdorf Dilectrical Co. 
Manifolds, Wire 

Diamond State Fibre Co. 
Materials, Top 

Pantasote Co., Inc. 
Materials, Upholstery 


Pantasote Co., 
Metal, Monel 
International Nickel Co. 


Inc. 


Mills, Vertical Boring and 
Turning 
Bullard Machine Tool Co. 
Mirrors, Rear Vision 
Stewart-Warner Speedometer Cuor- 
ration 
Moldings, Cold-Drawn Steel 


Dahlstrom Metallic Door Co. 
Molybdenum, Metallic 

Vanadium Corporation of America 
Motors (See Engines) 
Motors, Starting (See Starting 


Motors) 

Mufflers 

Mullins Body Corporation 
Nails 

Interstate Iron & Steel Co. 
Nickel 

International Nicxel Co. 
Nitrogen 

Linde Air Products Oo. 
Nuts 

Columbus Bolt Works Co. 
Nuts, Cap 


Wise Industries 

Nuts, Castle, C2 
*Ferry Cap & Set Screw Co. 
*National Acme Co. 

Nuts, Hexagon, C2 
*Ferry Cap & Set Screw Co. 
Grammes & Sons, Inc., L. F. 
*National Acme Co. 

Nuts, Machine Screw, C6 
Grammes & Sons, Inc., L. F. 

Nuts, Milled, mous 
National Acme Co 

Nuts, Slotted, Ci2 an 
*Ferry Cap & Set Screw 
*National Acme Co. 

Nuts. Thumb 
Williams & Co., J. H. 

Odometers, Hub, F2 
*Johns-Manville, Inc. 
Stewart-Warner Speedometer 

ration 

Ollers. Mechanical 
Madison-Kipp Corporation 

Olling Syatems 
Matison-Kipp Corporation 

O1}«,. Lubricating, D151 
Dixon Crucible Co., Jos. 


Ovens, 


General Electric Oo. i 
Oxveen 


c14 


Cor- 


Tinde Air Products Co. 

Packt 
Fibrous 

Johna-Manville, Inc. - | 
Packings 

Diamond State Fibre (Oo. 
Paints 

Arco Co. 

Dixon Crucible Oo.. Jos. 
Panella. Inatrnment, B12 

Dahlatrom Metallic Door Oo. 

Murray Mfg. Co., J. W. 

(Concluded on page 110) 
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WHEN these big steam shovels 
go hiking, they must be shod 
with shoes that will constantly 
forge ahead through sand and 
water, over stones and stumps. 

As they rumble along, there is 
sometimes a clang — sometimes a 
thud — then a crunch — when 
their Alloy Steel shoes hit ob- 
structions with tremendous force. 
But the impact does not shatter 
the shoes. 


Rough Roads Ahead? Carry 


Alloy Steel has strength with 
lightness, elasticity with tough- 
ness, hardness with resistance to 
wear. These are the properties 
that give steam shovel tractor 
shoes the certain dependability so 


essential. These are the properties 


that spell success. 

These same properties often 
spell success for other manufac- 
tured products requiring the en- 
durance and strength of Alloy 


Tractor Shoes of NICKEL-CHROME STEEL made by Sivyer 


Steel Castings Co. of Milwaukee, Wis., used on crawler equip- 


a. THE INTERNATIONAL NICKEL COMPANY, 67 WALL STRE ET, NEW YORK CITY. “ist 


UG mmereb aah eal es cen ro! 


oa 


Producers of’ 


ment made by Northwest Engineering Co. of Chicago. 


INCO Nickel in 





on! The Shoes are Alloy Steel 


Steel. Perhaps you are now seek- 
ing some material that will give 
25% to 100% greater ym on 
with no loss in ductility. In that 
event, let us suggest that you in- 
vestigate Alloy Steel. 

Our staff of engineers with its 
laboratory facilities is qualified to 
help solve your engineering prob- 
lems. Its services and these facili- 
ties are at your disposal on request. 












** Paving the Wap ford lloy Steels’* 

an interesting booklet on Alloy 

Steel’s development will be mailed 

on request to manufacturers of 
steel or steel " 


Nickel 


forms 
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hg En Rods, Fibre Steel, Leaf-Spring, D77 Tools 
. “oo., J. W. ey State Fibre Co. a egg ; Williams & Co., J. H. 
National Vulcanized Fibre Co. nterstate Iron teel Co. a . 
Parts, Body Giepibiietiis Rods, Tie Steel, Molybdenum vosunard Stutbine ‘Toot Go 
Body Steel Products Co Interstate Iron & Steel Co. fi ‘ 4 
ys HOA my Steel (See Sis Weeeue . Steel, Nickel, DS rorches 
° 


Pencils, Drawing 
American Lead Pencil Co. 
Dixon Crucible Co., Jos. 
Pinions 
Diamond State Fibre Co. 
Pinions, Starting Motor, B18 
*Blectric Auto-Lite Co. 
Pins, Cotter, C7 
Grammes & Sons, Inc., L. F. 
*Williams & Co., J. H. 


Pins, Dowel 
Danly Machine Specialties, Inc. 
Pins, Kin 
Steel ucts Co. 
Pins, Leader 
Danly Machine Specialties, Inc. 
Pins, Piston 
Steel Products Co. 
Pins, Rod-End, C-10 
*Columbus Bolt Works Co. 
Pipe Fittings, Compression 


e 
alve Co. 
Mueller Brass Co 
Pipe con ade. Flared-Tube 


*Dole alve Co. 
*Mueller Brass Co. 
Pipe See Soldered Type, 


*Dole Valve Co. 
Piston-Rings, A6 

Indiana By Ring Co. 

*Piston Ring Co. 
Plates, Flattened, Ground and 

Polished 

Moltrup Steel Products Co. 
Pliers 

Orescent Tool Co. 
Powerplants, Industrial 

Waukesha Motor Co. 
Power Take-Offs, El 

Brown-Lipe Gear Co. 
Primers 

Arco Co. 

Dole Valve Co. 

Valentine & Oo. 
Products, Screw-Machine 

Akron-Selle Co. 

Dole Valve Co. 

Link-Belt Co. 

Mueller Brass Co. 


Dole 


New Process Gear Co., Inc. 

Scovill Mfg. Co. 

Spicer Mfg. Cor pare 
Propeller-Sha 


Salisbury Axle Co. 


Spicer Mfg. Corporation 
Pyrometers 

Wilson-Maeulen Co., Inc. 
Pyroscopes 


Shore Instrument & Mfg. Co. 
Racks, Machine 
Moltrup Steel Products Co. 
Radiator Hose, C51 
*Goodvear Tire & Rubber Co., 
Radiators*t* 
*G & O Mfg. Co. 
*Long Mfg. Co. 
Modine Mfg. Co. 
Rails, Robe 
Carter Co., 
Reamers 
Clark Equipment Oo. 
Reel 
Stewart-Warner Speedometer 
poration 
Reflectors, Head-Lamp, Bl 
*Brown Mfg. Co.. Jno. W. 
Regulators, Comovressed Gas 
Oxweld Acetylene Co. 
Regulators, Temperature 
Fulton Co. 
Relays, Cut-Out 
North East Electric Co. 
Retainers, Ball 
Bearings Co. of America 
Borsert Corporation 
Ribbons, Fender 
Dahlstrom Metallic Door Co. 
Rims. Prvenmatic Tire, Gl 
and G2 
*Bethlehem Steel Co. 
*Firestone Tire & Rubber Co. 
*Motor Wheel Da gg 
Rims. Solid “tad Tire 
Bethlehem Steel Co. 
Rings, Timer 
Diamond State Fibre Co. 
Rings, Welded Steel 
Akron-Selle Co. 
Rivets, Brass and Copper 
Scovill Mfg. Co. 


Rivets, Steel 
Columbus Bolt Works Co. 
Interstate Iron & Steel Co. 
Rod-Finds, C8 
*Colambus Bolt Works Co. 
*Pherhard Mfc. Co. 
*Steel Products Co. 
Rods, Brake 
Steel 


Rods, Rrass, D114, D115 ana 
D124 


*Mueller Brass Co. 
*Seovill Mfg. Co. 

Rod«, Bronze and Copper 
Mueller Brass Co 


Ine. 


George R. 


Cor- 





Steel Products Co. 


Roller Bearings 
ings, Roller) 

Running-Boards 

Murray Mfg. Co., J. W. 

Parish Mfg. Corporation 

Smith Corporation, A. O. 
Scleroscopes , 

Shore Instrument & Mfg. Co. 
Screw Drivers 

Crescent Tool Co. 
Screw-Machines 

National Acme Co. 
Serews, Cap, C2 

*Ferry Cap & Set Screw Co. 

*Mechanics Machine Co. 

*National Acme Co. 

*Scovill Mfg. Co. 


(See Bear- 


Screws, Thumb 
Williams & Co., J. H. 
Searchlights 
Bosch Magneto Co., Inc., Robert 
Stewart-Warner Speedometer Cor- 
poration 
Shafting 
Moltrup Steel Products Co. 
Shafts, Rear Axle 


Salisbury Axle Co. 
Shapes (Extruded Brass, 
Bronze and Copper) 
Mueller Brass Co. 
Sheets, Brass, D111 
*Scovill Mfg. Co. 
Sheets, Fibre 
Diamond State Fibre Oo. 
National Vulcanized Fibre Co. 
Shoes, Brake 
Bendix Brake Co. 
Bossert Corporation 
Diamond State Fibre Co. 
Side-Lamps 


Bosch Magneto Co., Inc.. Robert 

Brown Mfg. Co., Jno. W 
Sill«, Body 

Smith Corporation. A. O. 
Sockets, Lamp, B5 

Brown Mfg Co., Jno. W. 
Spark-Plugs,. A-10 

Bosch Magneto Co.. Inc., Robert 

*Splitdorf Electrical Co. 
Speedometers 

Stewart-Warner Speedometer OCor- 

poration 

oe Wood, Motor Truck, 


*Motor Wheel Corporation 
Spoties. Wood, Passenger Car 
a 
*Motor Wheel Corporation 
Springs, Coiled 


Barnes-Gibson-Raymond, Inc. 
Gibson Co.. Wm. D. 
Raymond Mfg. Co. 
Springs, Flat 
Barnes-Gibson-Raymond, Inc. 


Gibson Co.. Wm. D. 

Raymond Mfg. Co. 
Springs, Motor Truck 

Standard Steel Spring (Co. 
Springs, Passenger-Car 

Standard Steel Spring Co. 
Sprockets, Roller-Chain, E-4 

*Tink-Belt Co. 

*Whitney Mfg. Co. 
Springs, Tractor 

Standard Steel Spring Co. 
Sprockets, Silent-Chain 

Tink-Belt Co. 

Morse Chain Co. 

Whitney Mfg. Co. 
Stebilators 


Watson Co., John Warren 


Stampings 


Akron-Selle Co. 
Bossert Corporation 
Crosby Co. 
Motor Wheel Corporation 
Mullins Rody Corporation 
Murray Mfg. Co., J. W. 
Parish Mfg. Corporation 
Scovill Mfg. Co. 
Smith Corporation, A. O. 
Spicer Mfg. Corporation 
Starter-Generators 
Dayton Engineering Laboratories Co 
North Bast Plectric Oo. 
Starters. Impulse 
Rosch Magneto Co., Ine., Robert 
Splitdorf Blectrical Co. 
Starting-Motors (Standard 
Mountings, B16) 
Bosch Magneto Co., Inc., Robert 
*PDayton Engineering Laboratories Oo. 
DéJon Electric Corporation 
*Mlectric Auto-Lite Co. 
*North East Electric Co. 
Steel. Carbon, D4 
*Bethlehem Steel Co. 
*Interstate Iron & Steel Co. 
Steel. Chromium, D6 
Bethlehem Steel Co. 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
Steet J um - Vanadium, 


Chromi 
Bethlehem Steel Co. 
*Central Steel Co. 
Steel Co. 


*Interstate Iron & 
Steel. Helical Spring, 


*Bethlehem Steel Co. 


D4 





Bethlehem Steel Co. 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
Steel, Nickel-Chromium, D5 
Bethlehem Steel Co. 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
Steel Rivet 
Bethlehem Steel Co. 
Steel, Silico-Manganese, D6 
Bethlehem Steel Co. 
*Central Steel Co. 
*Interstate Iron & Steel Co. 
Steel, Screw Stock, D4 
Bethlehem Steel Co. 
Moltrup Steel Products Co. 
Steel, Tool 
Bethlehem Steel Co. 
Steel, Tungsten, D6 
*Bethlehem Steel Co. 
Steering Gears, (Standard 
Wheel Hub), J4 
*Ross Gear & Tool Co. 
Stop Lights 
Stewart-Warner 
poration 
Straps, Top 
Russell Mfg. Co. 
Straps, Tire and Truck 
Russell Mfg. Co. 
Studs, Ball, C5Sb 
*Steel Products Co. 
Studs, Milled 
National Acme Co. 
Superheat System, Gasoline 
Deppé Motors Corporation 
Supplies, Welding 
Oxweld Acetylene Co. 


Speedometer Cor- 


Sarfacers 

Valentine & Co. 
Switches, Lighting 

Bosch Magneto Co., Inc., Robert 
Switches, Combination 


Dayton Engineering Laboratories Co. 
Switches, Starting 
Bosch Magneto Co., Inc., Robert 
Dayton Engineering Laboratories Co. 
DéJon Electric Corporation 
Electric Auto-Lite Co. 
North Bast Blectric Co. 
Sylphon, Automobile 
Fulton Co. 
Systems, Braking 
Bendix Brake Co. 

Systems, Lubrication (See 
Lubricating Systems) 
Systems, Oiling (See Oiling 

Systems) 
Tachometers (with Standard 
Drive), C75 
*Johns-Manville, Inc. 
Tacks 
Interstate Iron & Steel Co. 
Tail-Lamps** 
Bosch Magneto Co., Robert 
Brown Mfg. Co., 
Tanks, Gas 
Prest-O-Lite Co., Inc. 
Tanks, Gasoline, C5Sa 
Mullins Body Corporation 
Murray Mfg. Co., J. W. 
Tanks, Vacuum, C45 
*Stewart-Warner Speedometer 
poration 
Tape, Friction 
Western BPlectric Co. 
Tape, Insulated 
Johns-Manville, Inc. 
Tappets 
Steel Products Co. 
Tavpets, Push-Rod 
Diamond State Fibre Oo. 
Tars, Collapsing 
National Acme Co. 
Testers, Hardness 
Shore Instrnment & Mfg. Co. 
Wilson-Maeulen Co.. Ine. 
Thermometers, Distance-Tyve 
Moto Meter Co., Inc. 
Thermometers, Radiator-Tvne 
Moto Meter Co., Inc. 
Thermometers, Recording 
Tavlor Instrument Companies 
Wilson-Maenlen Co.. Ine. 
Thermostats, 


A114 
*Fulton Co. 
Timer-Distributors, B13 
*Davton Pngineering Laboratories Co. 
*DéJon BHlectric Corporation 
*Plectric Anto-Lite Co. 
*North Bast Plectric Co. 
Tire Carriers 
Detroit Carrier & Mfg. Co. 
Tire Locks 
Detroit Carrier & Mfg. Co. 
Tire-Pumps. Transmission 
Yre. E1 
*Detroit Carrier & Mfc. Co. 
Tires, Industrial Truck 
Firestone Tire & Rubber Co. 
Goodyear Tire & Rubber Co., 
Tires, Motorcycle 
Firestone Tire & Rubber Co. 
Goodyear Tire & Rubber Co., Inc 
Tires, Pneumatic, Gi 
Mark Equipment Co. 
*Goodyear Tire & Rubber Co., 
Tires, Solid, G10 
Mark Equipment Co. 
*Firestone Tire & Rubber Oo. 
*Goodyear Tire & Rubber Co., 


Ine.. 
Jno. W. 


Cor- 


Inc. 


Ine. 








Oxweld Acetylene Co. 
Torque-Arms 

Bossert Corporation 

Smith Corporation, A. O. 


Torsion-Rod Assemblies 
Steel Products Co. 


Tractors, Industrial 
Baker R & L Co 

Transmissions** 
*Brown-Lipe Gear Co. 
*Durston Gear Corporation 
*Mechanics Machine Co, 


Traps, Sediment 
Dole Valve Co. 


Trucks, Industrial 
Baker R & L Co 


Tubes, Fibre 
Diamond State Fibre Co. 
National Vulcanized Fibre Co, 
Tabing, Brass, D116 
*Mueller Brass Co 
*Scovill Mfg. Co. 


Tubing (Tapered), Brass Tub- 
ing, Copper, D117 
*Mueller Brass Co. 
*Scovill Mfg. Co. 
Tubing, Flexible Metal, C52 
Titeflex Metal Hose Co. 
Tubing, Steel, D98 
*Smith Corporation, A. O. 
Tubing, Windshield 
Dahlstrom Metallic Door Co. 
Tungsten, Metallic 
Arco Co. 
Vanadium Corporation of America 
Turret Machines, Vertical 
Bullard Machine Tool Co, 
Universal-Joints, E6 
*Mechanics Machine Co. 
*Spicer Mfg. Corporation 
Undercoats 
Arco Co. 
Vacuum Tanks, C45 
Stewart-Warner Speedometer 
poration 
Valves, Fuel Reserve 
Service Products = ration 
Valves, Poppet, A 
*Bunting Brass & Bronze Co. 
*Steel Products Co. 
*Toledo Steel Products Co. 
Valves, Tire 
Schrader’s Son, Inc., A. 
Valves, Shut-O 
Dole Valve Co. 
Varnishes, Finishing 
Arco Co. 
Valentine & 


Cor- 


Co. 
| Varnishes, Rubbing 


Arco Co. 

Valentine & Co. 
Ventilators, Cowl 

Service Products Corporation 
Voltmeters, B12 

*Sterling Mfg. Co. 
Washers 

Bossert Corporation 

Columbus Bolt Works Co, 

Diamond State Fibre Co. 
Washers, Air 

Stewart-Warner Speedometer 

poration 

Washers, Composition 

Diamond State Fibre Co. 

Formica Insulation Co. 
Washers, Plain, CSc 

Interstate Iron & Steel Co. 
Water-Temperature Controls, 

Automatic 

Dole Valve Co. 
Webbing. a Squeak 

Russell Mfg. Co. 
Webbing. Ton 

Russell Mfg. Co. 
Welding (See Anparatus) 
Welding, Flectric 

Boesert Corporation 
Welding Rod, Bronze 

Mueller Rrass Co. 
Wheels. Metal 

Rudd Wheel Co. 

Clark Eauipment Co. 

Smith Wheel. Inc. 
Wheels. Pressed Steel Disc 

Budd Wheel Co. 

Clark Equipment Co. 

Hayes Wheel Co. 

Motor Wheel Cornoration 
Wheels. Trnck Rolled Steel 

Bethlehem Steel Co. 
Wheels. Wire 

Budd Wheel Co. 
Wheels, Wood 

Hayes Wheel Co. 

Hoopes, Bro. & Darlington, Inc. 

Motor Wheel Corporation 
Wicks. Felt 

Amertean Felt Co. 
Windshield-Cleaners, Electric 

Stromberg Motor Devices Co. 
Windshields 

Ainsworth Mfg. Co. 
Wire (See Cable, Insulated) 
Wire Products 

Interstate Iron & Steel Co. 
Wrenches 

Crescent Tool Co. 

Williams & Oo., J. H. 


Cor- 
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The Skill of 
More today than ever before does the skill 
of the maker determine the worth of the 
*. Bronze Bushing Bearings in automotive 


vehicles, and more than ever is high quality 
needed in this important part. 


Rigid laboratory control of chemical analysis 
and pouring temperatures are but two of 
hundreds of production methods by which 
Bunting Bushing Bearings in very recent 
years have reached a new and higher quality 
standard for bronze bearing metal. This 
care and expense are amply compensated by 
the confidence which automobile builders and 
all other machinery builders unreservedly 
place in Bunting Bushing Bearings. 





Phosphor Bronze Special Designs 300 Standard 
Cored and Solid Bars and Sizes Sizes in Stock 


The Bunting Brass & Bronze Co. 
Toledo, Ohio 


BRANCHES AND WAREHOUSES AT 


NEW YORK CHICAGO 
245 West 54th St. 2015 S. Michigan Ave. 
Columbus 17528 Calumet 6850-6851 
PHILADELPHIA BOSTON 
1330 Arch St. 36 Oliver St, 
Spruce 5296 Main 8488 


SAN FRANCISCO 
198 Secon . 
Douglas 6245 


he Le ee 
B iis . 2. |: 


PHOSPHOR BRONZE 


USHING BEARINGS | 
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HEN BEN HUR won the 

Roman Derby the wood-spoked 
wheel was already so old nobody 
thought about it anymore... 


Two thousand years later people 
were still trying to equal Ben Hur’s 
speed on the highways—and still 
traveling on wood-spoked wheels... 


Then came the revolution in high- 
way travel. Speed jumped from six 
miles an hour to sixty. The weight 
of vehicles was multiplied. New 
problems of braking and steering 
were encountered .. . 


The wood-spoked wheel had been 
adequate since the beginning of time, 
because horse-speed represented the 
maximum in highway travel... 


But automobile-speed—auto- 
mobile-weight—automobile-braking 
and steering—these are another 
story... 





BUDD-MICHELIN—the AllSteel Wheel 


gives you these advantages: 


—a scientific convex form, increasing 


permitting the placing of brakes and king-pins within the 
wheel, for better braking and easier steering—for greater 
protection of brakes from mud and water 


‘Goodbye, buggy wheels 


More than half of Europe’s cars ride on Budd-Michelin wheels ... 
In America, Budd-Michelin carries more motor vehicles than 
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Two continents say 


here's Budd-Michelin’ 


all other steel wheels combined ... 


—* 
He developed a new convex form 
Goodbye, buggy wheels! that permits the placing of brakes 
: < f and king-pins within the wheel, for 
more positive braking and easier 


A great engineer quit thinking in 
terms of wood-spoked wheels and 
designed a wheel for the auto- 
mobile . . . He made his wheel demountable 
for quick adjustment of brakes and 
quick changing of tires .. . 


steering . . . for better protection 
of brakes from mud and water... 


He selected the material that 
makes possible the rest of the car 
—steel ... He provided a fifth wheel, to 
dress up the rear of the car and carry 
the spare tire... 


He gave his wheel strength to 
withstand collisions . . . beauty that 
adds beauty to any car... 


Europe saw this wheel first, and 
was quick to adopt it. Now it is 
sweeping America... 


Two continents say, “ Goodbye, 
bugéy wheels. Here’s Budd- 
Michelin!” 








WHEEL COMPANY 
Detroit Philadelphia 


—a demountable wheel which hides the brakes but gives 
immediate access to them when adjustments are needed 


—a light wheel (lighter than wood) tapering toward the 
rim, making starting and stopping easier 


—five wheels to a set. An extra wheel to dress up the rear 
of the car, easy to substitute in case of tire trouble. No 
rims to remove 


resilience, and 





—everlasting strength, promoting safety. Triumphantbeauty! 


Cross-section showing convex design 
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World's a ‘Manufoaaare, of didomobile Body Hardware 


the distinctive exteriors of today’s enclosed motor 


cars, Ternstedt locking ty "be door handles contribute 
a modern touch of refinement. simple beauty appeals 


to the eye. They comfortably fit the hand, They credit- 
ably reflect Ternstedt skill in design and manufacture. 


TERNSTEDT MANUFACTURING COMPANY 
6307 Gort Street, West “Detroit, eAichigan. 


“Division of @isher Body Corporation. 


















AND MECHANICAL BODY HARDWARE FOR MOTOR CAR AND MOTOR COACH: 
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